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Regardless of size or capacity, a 
Soa Constant Voltage Transformer 
does just one thing. It takes line 
voltages coming in like this 

and feeds them to your equipment 
like this , 


If there is any doubt as to the need 
for voltage regulation, hook a re- 
cording volt meter to your supply 
line. The tracings may provide the 
answer to much unsatisfactory 
equipment performance. 


Voltage from a supply line may 
vary as much as 30% from its rated 
value. Against these sudden lags 
and surges no electrical or electronic 
equipment can perform at peak effi- 
ciency, no matter how much leeway 
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has been provided in the label rating. 


Without manual supervision (no 
dials to turn or adjustments to 
make), a SoLta Constant Voltage 
Transformer instantly corrects sup- 
ply line variations as high as 30% to 
within +1% of the label rating. 
Sota Constant Voltage Transform- 
ers have no moving parts, no tubes 
or networks—nothing to get out of 
order. They protect both themselves 
and your equipment against short 
circuit. 


Standard designs are available for 
any electronic or electrically oper- 
ated equipment requiring capacities 
from 10VA to 15KVA—many de- 


signed specifically for chassis mount- 


Coredlant Vollage 


TRANSFORMERS 


ing. As a built-in component they 
eliminate other, more expensive ele- 
ments, and reduce the cost of equip- 
ment maintenance. 


If standard designs do not meet 
your requirements, special units can 
be built to your exact design speci- 
fications. 


Write for New Handbook 


Here’s the answer to a problem 
thal confronts every manufac- 
turer or user of electrically oper- 
ated or electronic equipment. 


Ask for Bulletin ACV-102 


Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps « Series Lighting » Fluorescent Lighting » X-Ray Equipment * Luminous Tube Signs 


Oil Burner Ignition * Radio » Power « Controls * Signal Systems « etc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Illinois 
Manufactured in Canada under license by FERRANTI ELECTRIC LIMITED, Toronto 


FTER SOME 20 
years of research and 
development, the Germans 
successfully launched the 
first V-2 on Chiswick, Eng- 
land, on September 3, 1944. 
Although the accuracy of 
this missile for hitting a pin- 
point target. could not be 
depended upon, yet for area 
bombing it could be ex- 
pected to land within the 
area covered by a city. 
Before going into a discus- 
sion of the means for range 


With the relaxation of military restrictions, 
information now is available concerning much 
enemy equipment including the German- 
developed V-2 rocket which was employed 
in the bombardment of England. Range 
control of the V-2 was provided by an inte- 
grating accelerometer which, under proper 
conditions, can be made to give a measure 
of the velocity at any given instant. By 
presetting this device and controlling the 
angle of the missile with respect to zenith, 
reasonably accurate guidance can be ac- 


complished. 


Photo courtesy British Information Service 


two large tanks in tandem | 
containing the alcohol and 
oxygen. ‘These feed into a 
combustion chamber and 
Venturi tube and, when 
ignited, propel the missile. 
Two sets of control vanes 
are located at the rear. One 
set operates inside the jet 
stream; the other is located 
on the trailing edges of four 
large fins and also is used 
for flight stabilization. 
Upon arrival at the laun- 
ching site the missile iserected 


control, it is desirable to review briefly the general 
geometry and launching procedure for this vehicle. 
At the nose of the missile is the warhead containing the 
explosive. Behind this is a control compartment which 
houses means for directing the flight path. Next are 


Thomas M. Moore is associated with the United States Naval Research Labora- 
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to a vertical position. After the fuel tanks have been 
filled and the various controls set, the rocket motor is 
started electrically from a safe distance by means of a 
cable to the control compartment. The cable is de- 
tached at take-off which leaves the rocket to be con- 
trolled in flight by its internal mechanism. ‘The rocket 
starts by climbing vertically and, after reaching a pre- 
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determined altitude, is tilted toward the target to a final 
angle of approximately 45 degrees. This tilting is accom- 
plished by means of a gyroscope-controlled program 
selector. l 

- Control of range of the rocket is obtained by cutting 
_ off the supply of rocket fuel when the rocket has reached 
a velocity sufficient to carry it to the target. Means 
for controlling the velocity reportedly necessitated con- 
siderable effort on the part of the Germans. They first 
employed radio Doppler apparatus for this purpose but 
the system was discarded because of its greater com- 
plexity. Later they used two integrating accelerom- 
eters. 


USE OF THE MECHANICAL INTEGRATING 
ACCELEROMETER 


Many of the missiles launched against England were 
provided with the mechanically integrating acceler- 
ometer shown in Figure 1. The enclosed gyroscope is 
mounted in such a way as to precess at a rate determined 
by the acceleration of gravity for test purposes before 
take-off and at a rate determined by the combined forces 


Figure 1. 


Mechanical integrating accelerometer 


Gyroscope 

Preset vernier 
Antifriction motor 
Contact arm 


Slip rings 
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of gravity and acceleration of the missile after take-off. 
From the mechanics of a rate gyroscope we may obtain 
the following: 


do Kdv 


dt dt 
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Integrating 
6=Ko 
where 


v=velocity of the rocket 

t=time 

@=angle through which gyroscope precesses 
K=constant 


An integration of the acceleration then gives a measure 
of the velocity where K is a convenient stepdown ratio 


Figure 2. Electrolytic integrating accelerometer ' 


7. Arm and copper slug 
2. Electromagnets 
3. Electroplating cells 


provided by the gear train. Signal for cutoff of the 
rocket fuel is obtained by means of a cam which actuates 
a relay when the gyroscope has precessed a predeter- 
mined amount. Adjustment of the preset vernier shown 
in Figure 1 permits setting of the cam to control the fuel 
cutoff point. The exact setting required is determined 
from charts which allow for empirical data obtained by 
test and for a correction for the vertical component of the 
acceleration of gravity for various tilt angles of the missile 
while in flight. 

As in the afore-mentioned mechanism, if a gyroscope 
is allowed to precess, the unsupported end gradually 
will fall as a result of bearing friction so. that the pre- 
cession rate gradually is lessened. In order to offset 
this error a small 3-phase motor is arranged to drive the 
gyroscope about its precession axis in order to maintain 
the contact arm within small limits. This motor, 
therefore, supplies enough energy to provide an effective 
frictionless bearing. Direction of the motor is changed 
by reversing two of the field leads depending on whether 
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contact is being made in the upper or in the lower 
position. 


USE OF THE ELECTROLYTIC INTEGRATING 
ACCELEROMETER 


Although the aforementioned unit was made with care, 
a second type of integrating accelerometer proved to be 
more accurate. 


This was the electrolytic accelerometer 


Figure 3.  Erect- 
ing coil and per- 
manent magnet 


Mf 


TO ROCKET CUTOFF 
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Schematic diagram of electrolytic integrating 
accelerometer 


Figure 4. 


7. Erecting coil 2. Electrolytic cell 


shown in Figure 2 which was developed under the di- 
rection of Doctor Buchold. 

In the electrolytic accelerometer an arm is fitted with 
a copper slug which, when moved within the poles of 
electromagnets, unbalances a bridge circuit. The signal 
thus obtained is amplified, rectified, and put through 
an erecting coil in a permanent magnet field. The 
coil and magnet assembly are shown in Figure 3. In 
series with this coil are two electroplating cells (Figure 
2) so that the current flowing through the coil and cell 
units causes a quantity of metal to be transferred within 
each cell at a rate determined by the acceleration. 

Figure 4 shows the circuit external to the components 
in Figure 3, and is a simulated one set up at the Naval 
Research Laboratory. For an acceleration of one g, 
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the current was found to be two milliamperes at 0.1 
volt. The plating cells consist of two silver-wire elec- 
trodes of approximately 0.100-inch diameter in a 
solution of sodium chloride. One of the electrodes in 
each cell previously has been coated with silver chloride. 

By plating a predetermined period of time with the 
one g acceleration available at any launching site a 
quantity of silver chloride may be deposited on the anodes 
of the cells. This is removed during the power-on por- 
tion of flight at a rate determined by the acceleration 
of the missile plus gravity. 

When all of the silver chloride has been removed 
from one electrode a signal is obtained as a result of 
the cell acting as a battery. Metallic silver is formed 
at the cathode and silver chloride is formed at the 
anode which causes a voltage to be generated. This 
force of approximately one volt is amplified and used 
as a signal to actuate the rocket cutoff relay. This 
process can be reversed, of course, as many times as 
desired for test purposes. 

Figure 5 shows a recording voltmeter chart of the 
electrolytic integrating accelerometer during the process 


of: 


(a). Plating silver chloride on the unplated electrode. 
(b). Removing the silver chloride plating. 


(c). The voltage rise obtained when all of the silver 
chloride has been removed. 


The data shown are for an acceleration of one g. 


TEMPERATURE REGULATION 


Temperature regulation for the cells is provided by a 
thermostat which controls wire heater elements wound 
around the glass containers as shown in Figure 4. Power 
for either accelerometer is furnished by a battery-driven 


A—Plate silver chlo- 
ride 
B—Deplate silver 
chloride 
C—Voltage rise (sig- 
nal) 
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Figure 5. Voltage rise obtained from electroplating cells 


motor-generator set requiring 28 volts direct current 
for the motor and providing a generator output of 
421/2 volts at a measured frequency of 501 cycles per 
second (rated 500 cycles per second). The speed of 
the motor is controlled by a centrifugal governor so 
that the generator output frequency is held within 
limits of about two per cent down to 20 volts input to 
the motor. 
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Experiences With the Control — 


Council in Germany 


CAP OWEL 
FELLOW AIEE 


OU HAVE BEEN 
told time and again 
that we are bungling the job 
in Germany, that we haveno 
foreign policy, and that we 
are headed for World War 
Ht sor “for the -recks. ~ Tt 
would seem that such a una- 
nimity’ of opinion must have 
some foundation in fact. 
After living for some nine months in daily contact with 
the problem, I have come to the conclusion that the 
cause of our troubles is not so much quadripartite dis- 
agreements, denazification, fraternization, and other 
surface manifestations we read about, as it is the basic 
folly of the Potsdam Declaration and the unstable 
organization with which it is being implemented. The 
best management in the world could not run an organi- 
zation efficiently with a complete turnover of personnel 
every three or four months, particularly when the task 
given it is so full of contradictions as the Potsdam 
document. 

The Potsdam Declaration has a dozen or so clauses, 
which when read over casually sound as innocent and 
reasonable as the Atlantic Charter, but when analyzed 
take on an entirely different aspect. In very general 
terms the Potsdam Declaration stipulates that: 


1. Germany shall not be enslaved, and the Germans shall be 
given an opportunity to re-educate themselves along democratic 
lines. Germany shall be treated as a single economic entity. 


2. Nazism must be eradicated, completely and active Nazis 
must be removed from positions of influence. 


3. Germany must be deprived of her power to make war, and 
her industrial capacity to wage war must be removed or controlled. 


4. Germany will be left enough productive capacity to meet the 
needs of the occupying forces and displaced persons in Germany 
and to provide a standard of living not exceeding the average of 
those of surrounding European countries. 


5. Germany will be permitted to produce enough food and light 
industry to subsist without external assistance according to the 
permitted standard of living, and to export enough to pay for 
essential imports. 


Full text of a luncheon talk at the AIEE Southern District meeting, Asheville, N. C., 
May 14, 1946. 


C, A. Powel, who is a junior past president of AIEE, was chief of the electrical 
and radio branch of the Allied Control Commission in Germany. 
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Significant and controversial are these bold 
and frank comments of an AIEE past presi- 
dent, based on first-hand observation and 
study over a period of some nine months 
since the military collapse of Germany. Here 
is food for serious thought and a challenge to 
American policy and security. Comments 
and opinions on the subject are invited. 
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6. Germany must furnish repa- 
rations in the form of industrial 
capital equipment to the coun- 
tries against which she waged ag- 
gressive war. In addition to the 
reparations to be taken by Russia 
from her ownzone, she will obtain 
25 per cent of the surplus capital 
equipment in the Western zones. 


These terms .seem very 
moderate whenone considers 
the enormity of the German crimes, and if Germany 
had had as little contact with the rest of the world as, 
let us say, Russia or Afghanistan, no doubt the terms of 
Potsdam could be implemented literally, and the rest 
of the world would be unaffected. But Germany was 
an important and essential unit of our Western civiliza- 
tion and the greatest industrial power except for the 
United States; and how we can expect to destroy such 
a power and still maintain a permanent or even lengthy 
period of prosperity is not clear. It is as though we were 
to remove 60 per cent of industry from New York, 
Pennsylvania, Ohio, Illinois, and Michigan and expect 
the rest of the United States to enjoy prosperity. 

I am not advocating that Germany should go un- 
punished. I appreciate as fully as anyone the charges 
that have been brought against Germany, and I would 
be the last to claim that they are unfounded, or that we 
need have no fear of another Bismarck or Hitler. The 
Germans for generations have been used to implicit 
obedience to a higher authority, and this trait in their 
characters will not change overnight. They never 
have known freedom of speech or freedom of action as 
we understand it. When I was at school in Switzerland, 
I became by chance quite intimate with one of Ger- 
many’s great historians, Carl Bleibtren, a very brilliant 
He had been kicked out of Germany for daring 
to question whether Germany was really a democracy. 
And that, gentlemen, was in the opening years of this 
century—long before the first World War. 


man, 


REPARATIONS AFTER WORLD WAR I 


I also appreciate that after the first World War we 
all were fooled by the Germans, and that our attempt 
to collect reparations helped them. Britain took the 
German Merchant Marine to replace her ships sunk by 
submarines. She got old ships, while the Germans got 
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B*3 new, better, and faster fe built with American money. 


_ France took coal which she. formerly bought from 

_ England | and so upset her trade balance with that 

4 country. — Germany got nice new. factories also built 
with money borrowed from the United States. In 
fact, what little reparations Germany paid were paid 
with American money, but even so she put up such a 

_ hard-luck story that we all called it quits. The German 
Republic under Friederich Ebert was admittedly a 
farce fully controlled by the same old war lords, who 
lost no time planning for the next war. 


- All this is historical fact, and we would be foolish - 


indeed to ignore it. Germany must be disarmed and 
her war potentiality completely eliminated, but. this 
end can be achieved without going to all the complica- 
tions and extreme lengths stipulated by Potsdam, and 
wrecking the economy of Europe for years to come. I 
still stand behind the suggestion made in 1944 by the 
presidents of the five leading engineering societies, of 
whom I was one.!_ This program would have deprived 
‘Germany completely of her power to make war, but 
she could have gone ahead and rebuilt her peacetime 
industries and helped lift the countries around her out 
of the present confusion. Potsdam makes this im- 
possible. . 


GERMAN POSITION IN EUROPEAN ECONOMY 


For the past 40 years, all advanced thought has been 
on the side of improving the standard of living of all 
peoples—for idealistic reasons on the part of some, for 
selfish reasons on the part of others. Prosperity grows 
in a geometric progression; conversely a depression 
anywhere soon spreads in ever widening circles to in- 
volve the whole industrial world. Any scheme, there- 
fore, that starts out by “‘reducing the standard of living” 
of some 70 million people is not based on very intelligent 
thinking. The war has not changed the geography of 
Europe. The distribution of its natural resources, 
arable land, and population remain essentially unaltered, 
and, no matter what political structure is given to that 
part known as Germany, it cannot be treated as an 
independent and unrelated part of European economy. 
Reducing the standard of living of the Germans is bound 
to reduce the standard of living of the Poles, Rumanians, 
Austrians, Hungarians, Czechs, and others who are 
inextricably linked economically with Germany. Before 
I left Berlin, we already were being deluged with re- 
quests from all over Europe for repair parts for ma- 
chinery and automobiles built in Germany. If a Pole 
cannot operate a machine for lack of a part which a 
German cannot provide, because his factory has been 
turned in on reparations, I don’t know who is the Joser, 
the Pole or the German—certainly we are not adding 
to the Pole’s prosperity or raising anybody’s standard 
of living. 

A large part of Germany’s industrial 
has been wrecked, but there still remains in Germany a 


structure 
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- foundation of highways, railways, power systems, com- 


munication systems, industrial establishments, and a- 


‘ supply of skilled labor unsurpassed anywhere, and so — 


superior to that of the surrounding countries, that there 
appears to be no grounds for assuming that manu- 
facturing plants removed under reparations from Ger 
many to surrounding countries can in any foreseeable 
future play their former role in European economy. 
Indeed, from what we observed of the removal of Ger- 
man plants by the Russians, it is questionable if. ute 
equipment will be fit to put up anywhere. © 

It probably is not realized generally that this anaeie / 
of the standard of living of the Germans to the average 
of Europe is no minor operation. For instance, steel 
producing capacity will be cut from a war peak of 28 
million tons annually to 7.5 million tons; machine tool 
producing capacity will be 11 per cent of prewar value; 
heavy electric equipment and heavy engineering gener- — 


ally will be 30 per cent of prewar value; and so on. 


Even when war damage is taken into account, there 
still will be much plant and equipment to be made 
available for reparations. 


POTSDAM’S CONFLICTING CLAUSES 


The Potsdam agreement says that Germany is to be 
allowed enough resources to be self-supporting and 
sufficient exports to pay for essentialimports. Originally 
it was the intention that Germany also should pay for 
the costs of occupation. This, too, sounds reasonable. 
Certainly there seems to be no good reason why the 
American taxpayer should pay for whatever army and 
military government is necessary as a result of crimes 
perpetrated on the world by Germans. But, unfor- 
tunately, the answer is not that simple. It was soon 
evident that, if Germany was to pay for imports and for 
the army of occupation, exports would have to be of the 
same order as during her best years, and any idea of 
reducing her industrial capacity was out of the question. 
As it is, she probably is going to find it difficult to export 
enough to pay for essential imports. We still are tearing 
down in order to meet this ‘‘average standard of living”’ 
clause. We are rebuilding nothing. Even without 
this complication, the German export situation would 
not be particularly happy. Under the Nazis, exports 
were stimulated artificially by subsidies. It still remains 
to be seen what business they can obtain in a free com- 
petitive market. 

The primary objective of the war was to put an end 
to German aggression, to prevent her periodic attacks 
on her neighbors. Our armies did a magnificent job 
of reducing her to the point where she would listen to 
reason, but, unfortunately, when they were through, 
“reason”? was not forthcoming. In its place came an 
outmoded revenge philosophy, which in due course 
will disgust all decent people and will result in total 
withdrawal from Germany, which then will be free to 
resume its old policies. 
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INDUSTRY CURTAILMENT BY ENGINEERS? PLAN 


I have no way of knowing who is primarily responsible 
for Potsdam, but in his book ‘“‘Germany Is Our Problem,” 
Henry Morgenthau seems to take most of the credit for 
‘it. The proper course already had been suggested in 
the document submitted by the presidents of the engi- 
neering societies... Germany could have been rendered 
helpless to wage war by: 


the Eliminatior of all factories manufacturing war equipment 
solely (shell loading plants and the like). 


fs. Elimination of plants manufacturing aircraft and aircraft 
parts and control of imports. 


3. Elimination of plants manufacturing primary aluminum and 
magnesium and control of imports. 


4, Elimination of all synthetic oil capacity and control of imports. 


5. Elimination of 75 per cent of Germany’s synthetic nitrogen 
plant capacity and control of imports. 


6. Elimination of 50 per cent of Germany’s steel making capacity 
with particular emphasis on heavy forgings and high alloy steels. 


An analysis of this program will show that, while it 
makes the waging of war impossible, it does not neces- 
sarily reduce the German standard of living. An air- 
craft industry depending only on peacetime require- 
ments cannot be self-sustaining. The total German 
requirements would be less than 100 planes a year. 
There is no bauxite in Germany and, therefore, no justi- 
fication for an aluminum producing industry. They 
can import aluminum ingots, more profitably and such 
imports can be controlled. ‘Their steel manufacturing 
capacity was very much overexpanded, and their pro- 
duction costs were high compared to United States and 
British costs. Elimination of the old inefficient mills 
would have helped their cost position. 

The implementation of such a program would have 
been simple, whereas the complications resulting from 
the Potsdam formula are quite formidable. I have 
sat in meetings of the four occupying powers in which 
we have discussed for hours whether the Germans should 
be permitted to build 20,000 machine tools or 30,000 
machine tools a year; 35,000 tractors or 40,000 tractors. 
All this was made necessary by this arbitrary ‘‘standard 
of living” required by the Potsdam agreement. It 
took a corps of experts six months to determine what 
constituted a “standard of living,” and when they were 
through, it was still just an opinion. 

The excess capital equipment left over after determi- 
nation of what the Germans are permitted to keep to 
satisfy this ‘‘average standard of living’’ is to be turned 
over to the allied nations in the form of reparations. 
One would suppose that the Allies had learned after 
the last war that reparations are a snare and a delusion. 
“Lend-lease” was “‘lend-lease”’ only because we recog- 
nized the futility of trying to collect international debts. 
But at Potsdam we still talked of reparatigns. 

The Germans are a highly intelligent, industrious, and 
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practical people. They have the peculiar characteristic 
of making work an end in itself. What they produce 


seems to be a secondary consideration, so long as they are 


producing something. One would suppose that the 
intelligent thing to do would be to take advantage of 
this characteristic and make them produce more and 
more for the benefit of the surrounding devastated 
countries. Instead of this we are taking away from 
them what plant is left from the bombing and general 
destruction and putting all kinds of hindrances to their 


efforts at working. This hardly seems to be a policy - 


leading to permanent peace. 


RUSSIA’S NON-CO-OPERATION 


The Russians have invited large numbers of German 
experts and scientists to Russia. This is very nice for 
Russia, but not very useful to the other devastated 
countries, nor is it calculated to raise the standard of 
living of Europe. If anyone has any idea that co- 
operation can be expected from Russia, I don’t know 
on what it is based. There was no evidence of co- 
operation in Germany. The Potsdam agreement among 
other things requires that “Germany shall be treated 
as a single economic unit.” Never has a clause in any 
document been ignored so completely. The fact is 
we do not have the least idea what Russia is doing or 
intends to do east of the Elbe, except for what she wants 
us to know, which is remarkably little. Visits into the 
Russian zone are prohibited, and censorship of news 
is complete. We do know, however, that Russia is 
working assiduously at introducing communism (that 
is, state monopoly of every activity) throughout the whole 
district. The Allgemeine Elektrizitats Gesellschaft 
plants, for instance, that are in the Russian zone in 
Germany have been turned over to “public trustees,” 
whereas the plants in the other zones still are under 
private ownership. The Russians also have confiscated 
land in their zone from the rightful owners and turned 
it over to the so-called peasants. This they call “land 
reform.” This is, of course, one of the main planks 
in the communist doctrine. 

As you will have gathered from my remarks, the 
Potsdam agreement, in my opinion, is not helpful toward 
solving the world’s troubles, but Potsdam is not a peace 
treaty and was not intended to be permanent. In 
course of time a peace treaty will be evolved, which 
must not be permitted to perpetuate the stupidities of 
Potsdam. This is my only excuse for speaking. 


PEACE TREATIES CAN REMEDY SITUATION 


In the final treaty there must be a return to those 
principles on which our Christian religion is based. 
Oriental revenge may be sweet, but history shows that 
it never helped the practitioners on any long-term basis. 
Punishment of the individuals responsible for bringing 
on the catastrophe and those involved in atrocities 
certainly is called for, but going beyond this is wrong 
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from both a moral and a practical point of view, even 
though Germany as a nation certainly was solidly behind 
Hitler. 

We also should cease pretending that Russia is our 
ally. Our dealings with her have been and still are 
entirely one-sided, and there is not the least indication 
that she intends to change that policy. Russia is in- 
terested in Russia and in nothing else. Co-operation 
and compromise are words that do not exist in the 
Russian dictionary. We permit the Russians to see 
anything they wish in our country, but we know nothing 
of what goes on in Russia. In Berlin we found them 
better informed on the machine tool industry in the 
United States than we were ourselves. 

For some reason never satisfactorily explained, Russia 
was permitted to take much more of Germany than she 
really conquered. American troops could have been 
in Berlin long before the Russians if so permitted, and 
with much less bloodshed, because the Germans re- 
sisted the Russians but would have surrendered without 
fighting to the Americans. In all that part of Europe 
overrun by the Russians, including the Russian zone in 
Germany, we know little of what is going on, and what 
little we know does not make pleasant reading. All 
the evidence points to the fact that they are setting up 
communist governments responsive to Moscow only. 
It is difficult to believe that in any free election, the 
Poles, Czechs, and others would vote for government 
monopoly of the Russian type with all producers at the 
mercy of a single master and without the least vestige 
of liberty of speech, liberty of movement, liberty of 
ownership. ‘The past history of those countries shows 
no indication that that was what they wanted. Hitler 
offered them more or less the same thing, and their 
reaction was rather violent, as I remember it. But the 
Russians are past masters at setting up left-wing move- 
ments in other countries, and then sitting back to await 
results. Ordinary common sense would seem to tell 
us that, if the Russian system is as good as they would 
have us believe, there would be no need to hide it behind 
what someone has called an “‘iron curtain.” 


GERMANY MUST BE ENTITY 


This brings me to the next point. Germany must 
be treated as a single economic entity. Even Potsdam 
recognized this, but nothing is being done about it. 
The Russian zone is the bread basket of Germany and 
must be made available to all of Germany. Until this 
is done we shall continue to feed the people in the 
Western zones as they are certainly incapable of feeding 
themselves for the time being. 

We also must cease pretending we can finance the 
whole world. Everywhere one encounters the idea 
that Uncle Sam can provide all necessary food and 
clothing for everybody; that the wealth of America is 
unlimited. This squandering of borrowed money 
eventually must bankrupt private industry and the 
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government itself. Another feature of this lending that 
will lead inevitably to the death of free enterprise is 
that the loans are made not by private banks to private 
banks, but by our government to other governments, 
which thus are forced to own or closely supervise any 
enterprise for which the money is used. Moreover, 
since they need all the dollar exchange to pay interest 
on this government loan, private undertakings, even if 
profitable, have no way of getting the money out of the, 
country. 

There are advocates who would split up Germany 
into two, three, or four separate states. This appears 
to me to be a distinct step backwards—and an unneces- 
sary step. With the scheme suggested in the engineers’ 
proposal and a firm determination to institute a friendly 
but firm control over Germany for some 25 or 30 years, 
she can become a useful and valuable contributor to the 
general improvement of the standard of living of all 
central Europe—assuming that free enterprise can be 
saved from the Russian menace. And that will go 
further toward permanent peace than any scheme based 
on restriction of production, which after all is the only 
source of wealth. 
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Standing 37 feet high when completed, three single-phase 
transformers such as this one manufactured by the Westing- 
house Electric Corporation will step up potential to as much 
as a half million volts for the high voltage test lines of the 
American Gas and Electric Service Corporation 
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Training in Electrical Industries 


CHARLES F. DALZIEL 


MEMBER ATEE 


<IDREDICTIONS have been made that 30,000,000 

persons are to change jobs in this readjustment 
period immediately following the war, in the mass shift 
from wartime to peacetime 
occupations. Whatever the 
number, it is obvious that 
private industry .is faced 
with a problem in the mass 
retraining of war workers 
for peacetime uses as serious 
and as urgent as that which 
faced the war industries 
in training the thousands of 
workers needed at all levels 
of skills to man the nation’s 
war plants. 

To help the war indus- 
tries meet this problem, more 
than 200 educational institu- 
tions throughout the United 
States gave special college- 
level courses under the Engi- 
neering Scienceand Manage- 
ment War Training Program, developed and financed 
by the Federal Government through the United States 
Office of Education. The University of California, 
because of its location in the nation’s ranking war pro- 
duction area, became the largest participant in this 
program, enrolling more than 150,000 men and women 
in 4,400 courses, under the direction of Professor Mor- 
rough P. O’Brien, dean of the college of engineering at 
Berkeley.* The university thus gained experience which, 
in the light of industry’s present training needs, may 
afford many practical suggestions to those confronted 
with this problem. 

Approximately ten per cent of the 151,202 enrollees 
in war training classes were in electricity or in courses 
closely associated with electrical engineering. From 
the beginning of the electrical program, early in 1941, 
to its termination in June 1945, 16 full-time or part- 
time supervisors participated in its organization and 
supervision. Supervision increased with the growth 
of the program until the equivalent of about 4!/» full- 
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The problem of retraining large numbers of 
war workers for peacetime pursuits confronts 
many industries today. During the war when 
industry was faced with the reverse problem, 
conversion to wartime production, the Federal 
Government provided aid through the Engi- 
neering Science and Management War Train- 
ing Program under which war plant em- 
ployees might take advantage of short tech- 
nical courses offered by co-operating edu- 
cational institutions throughout the United 
In the hope that industries recon- 
verting to peacetime production might profit 
through similar methods, this article offers a 
survey of the University of California’s 

experience with the war training program. ages 


HAROLD A. MOOMAW 


NONMEMBER AITEE 


time men was required for the peak years 1943-45. 
Electrical classes were organized on a state-wide basis 
with the greatest number being conducted in the San 
Francisco and Long Beach— 
San Pedro areas. This dis- 
cussion is restricted to the 
electrical war training pro- 
grams, designed to train 
or upgrade engineers, jour- 
neyman electricians, and 
technicians, in the various 
war and essential industries 
of California*. Emphasis 
is placed on shipbuilding, 
maintenance, construction, 
and operation. 

The chief objective of 
the program was to supply 
sound training as a basis of 
attack on personnel short- 
and deficiencies in 

war or essential industries. 
From the beginning, in Feb- 
ruary 1941, it was obvious that the desperately needed 
technically trained workers could not be produced 


overnight. Three major aims were practical: 


1. ‘To bring practicing engineers up to date on new developments 


2. To assist engineers in changing over to electrical or radio 
engineering from other fields. 


3. To upgrade skilled mechanics and technicians. 
In general, instruction was offered on three levels: 


1. Courses for skilled mechanics and technicians: These men 
were not always high school graduates; however, they had com- 
pleted craft training, had considerable practical experience in 
their positions, and were potential or current supervisory personnel. 
Frequently they were prepared poorly in mathematics and physics 
so that courses were, of necessity, descriptive in nature. Thus the 
educational program expanded horizontally, that is, additional 
courses were limited to the same technical level rather than pro- 
gressing in technical difficulty. 


2. Courses for students having satisfactory backgrounds in mathe- 
matics and physics, such as those with junior college training: 
At this level the sequence of courses expanded vertically, that is, 
they increased in technical difficulty as do ordinary college courses, 


3. Courses for practicing engineers: Successive courses pro- 
gressed vertically at a much faster pace than at the two subprofes- 
sional levels. 


*See “Training for War Industries,” mimeographed edition, September 1945, 
University of California, for comprehensive discussion of entire program. 
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Trainee Third Class 


Orientation new employee, 
safety, material, tools and 
equipment, elementary wir- 


Trainee Second Class 


Wire and cable; types, splices 
and connections, color codes, 
elementary circuits. 


Trainee First Class 


Fuses, switches and circuits, 


‘transformers, maintenance of 


equipment, motors, panels, 


ing, power layout of yard. 


Vocational 
Instructor 


and so forth. 
Vocational 


Instructor Vocational 


Instructor 


Four hours per week— 


Four hours per week— 
10 weeks 


Four hours per week— 
10 weeks 


10 weeks 


Figure 1. Suggested educational programs for shipyard trainee electricians for large and small organizations (craft training) 


The total enrollment was of less significance than was 
the quality of the trainees and their practical oppor- 
tunity to use the training to advance the war effort. 
Selection of trainees was made with as much care as the 
wartime rush would allow, and prerequisites for courses 
were written to screen out applicants who were not 
equipped for the work. For professional courses pre- 
senting subjects normally given as part of an engineering 
curriculum, normal academic prerequisites were used. 
For many low-level but badly needed courses, such as 
those designed to develop supervisors or technical work- 
ers, it was necessary to broaden the prerequisites to admit 
mature students with practical experience, otherwise the 
trainees of greatest potential use to industry would have 
been eliminated. In general, the minimum prerequisite 
was high school graduation or equivalent education, * 
or satisfactory completion of a qualifying examination 
in subject matter basic to the work of the course, and 
employ (or qualifications for employment) in a war 
industry. 

A student was admitted to these war training courses 
according io an estimate of his probable success made 
by the supervisor and based on: 


1. An analysis of the applicant’s background of education and 
experience as shown by his application blank. 


2. His score on qualifying examination covering knowledge 
essential to the course. 


3. A personal interview when information from the first two 
sources was inconclusive, 


No one of these three means of rating applications pro- 
vided accurate measures of likely student success. An 
industrial training program less rushed for time well 
might study, with the help of a testing specialist, both 
vocational tests and standardized achievement tests as 
a means of student selection. As checked by sampling 
of application blanks, the average student had a formal 


* Equivalent education was interpreted as completion of a substantial course of 
study in the field covered by the course, such as completion of correspondence or 
class courses conducted by an institution of recognized standing (International 
Correspondence Schools, various university extensions); completion of the craft 
training program; or recognition of accomplishment, such as holding a license 
(licensed marine engineer, commercial radio operator); or service in the Armed 
Forces with a rating or rank of commissioned, warrant, or petty officer. 
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educational background of 13.2 years (university sopho- 
more standing) in contrast to the average schooling of 
8.6 years of the adult male population. 

Electrical classes generally consisted of 2 to 21/2 hours 
of lecture or 3 hours of laboratory and met once a week 
for 15 to 20 weeks. Instruction was conducted at 
various technical levels in electrical theory, design, 
operation, maintenance, and repair, and in the fields 
of power, radio, and industrial electronics: Public 
classes were conducted in war training centers such as 
Berkeley, San Francisco, and Long Beach, and in various 
highschools and junior colleges located near vital indus- 
tries. The public classes were effective in training both 
engineers and electricians for war industries which lacked 
sufficient personnel to support individual classes. These 
classes usually were conducted at a higher technical 
level than the in-plant classes, many were of strictly 
graduate level, and advanced courses were given in 
communications, ultrahigh frequency phenomena, and 
industrial electronics. Public courses were of necessity 
more general than in-plant courses, and inevitably 
included material of secondary interest to some of the 
class members. As the national organization for war 
matured, the need for training shifted from preparation 
for initial employment in war production to training 
aimed at improving the knowledge and efficiency of 
employed personnel. The different needs, together 
with the growing recognition of the war training pro- 
gram by industrial management, fostered in-plant 
courses as an effective means of providing training in 
specific requirements for satisfactory performance of a 
department or of a group of employees within a given 
plant. Members of in-plant courses were a homo- 
geneous group as far as interests and production ex- 
periences were concerned. This established effective 
learning situations. The instructor, after consultation 
with management and an inspection of the plant, knew 
the makeup of his class, the jobs being done by the 
students, and their relationship to other jobs in the plant. 
Thus it was possible to plan course content to achieve 
specific results and to avoid irrelevant material. Classes 
were held on company time, part time, or after work. 
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Many difficultics were bs esha in asin Ye 
hk program. 
_ various university departments, notably the colle rte 
engineering and university extension, gave the program ’ 
an initial point of departure. 
inadequate in a state so affected by the im 


Industrial contacts already establishec 


ios, 


mpact of war. 
Early consultation with industrial executives vital to 


national defense indicated little or no recognition of the © 


need for technical training to combat personnel shortages 
and production problems. 
tinuous and aggressive plant-by-plant canvass was Car- 
ried on by the supervisors who were qualified profes- 
sionally and practically to recognize production problems 
and training needs, and to recommend possible solutions. 


Helpful information on local war contracts and man- 


power needs was secured from chambers of commerce, 


manufacturing associations, engineering societies, war 
b] 


production councils, the War Manpower Commission, 


United States Employment Service, and other federal © 
Local ‘‘men wanted” advertisements, state 


agencies. 


employment statistics, and manpower surveys were 


studied. Courses in technical subjects related to an 


industry were offered in the vicinity of the larger plants, 
and local facilities were established in strategic industrial 
areas in anticipation that technical training would gain 
acceptance as a means of improving production. 

Theoretically, the determination of training needs 
should be a functior of the training department of the 
company concerned. Unfortunately, few such depart- 
ments in large war plants were close enough to all other 
divisions in their company to be cognizant of all training 
needs. Furthermore, training departments in new 
plants were forced by circumstances to devote most of 
their attention to training large numbers of employees 
in a few manual skills. As a result, the needs of rather 
small groups for specialized training often were over- 
looked. 

The success of the program depended to a large meas- 
ure on the type of instructors it was possible to recruit. 


Table I. Typical 3-week lecture schedule for course given by 


University of Californiain co-operation with United States Mari- 
time Service as part of Engineering Science and Management 
War Training Program 


Namber of 
Hours Per 


Subject Lecture 

LCAYYc-C. TACDINGLY 5 visio’ sie slo» viet e 1 fl afuiare ve SRM eumateteTard nie 21/2 (2 lectures) 
Engine room eclectic equipmientis\ stele sleivis/els vm ee aeteethee tenn v sities 21/2 (3 lectures) 
Deg alissin Say stems 5 ta) stctactensiisra,oistaisle 0 hate ave sarta oe RIOT aioe ais occ 21/2 (1 lecture) 
Pressure reducing valves, feed pump governors, and thermo- 

statically controlled: valves» sis'ssldeisie eisieie vce ass Oe als eielakisloiolas 6 21/9 (1 lecture) 
ELighe pressure: steal DULCKN <\aisislaleis sie sis giateiets aiercie atateatete oferta tates 21/2 (2 lectures) 
Combustion and superheat control and feedwater regulators,..... 21/2 (1 lecture) 
Compressors and! pumps <o'sieistsis «sie aac Wedeaiclhn eb mate Mince) 21/2 (1 lecture) 
Bouericedwater treatments, 10. duet na cv ine ene e aes eee. 21/2 (1 lecture) 
Lubrication: and (uel.oil se cunay ease parce ais ties heinte tie era 21/3 (1 lecture) 


Fire protection............. 


shales dia, Seta eet weratesoretoiaiolataieeatatnne 21/2 (1 lecture) 
Steam turbines... 


BC AO COOTER BIO Kis how ritero Oct 1 hc 21/2 (2 lectures) 


Retpigera tion: verte jaca ip sm oot oud tredioterne nit oe oath Reet Nee 21/2 (1 lecture) 
Purification’ of-tarbine oil\...niet aa ee Poaceae ae aa eee 11/4 (1 lecture) 
StECrING ENGINES Tertosicis ve teaee teieneAt cole teicateo conten 11/4 (1 lecture) 
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This was helpful but — 


From the beginning a con- | 
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neers toni various sc 

staff, even on a sets bas was 
‘seemed almost impossible. hte aC turers 
ment being installed on the ship 
courses on installation and operation. Power © 
engineers discussed problems of electrical maintena 


Plant engineers discussed yard layout, maintenar er 
current problems, and officers were obtained ra 


services to discuss equipments classified as to security. * 


Acknowledgment and appreciation is due the elec- 


trical manufacturers and utility companies for allowing _ 


supplied men ve ach Hh 


: 


their heavily loaded engineers to undertake the addi- ze 


tional burden of instructing in the program. Most of 


the success of the electrical program can be attributed 


’ directly to this farsighted policy of co-operation. ; 
. Ina program largely dependent upon industrial per-_ 
sonnel for a teaching staff, rates of compensation must 


take into account the instructor’s position and salary, 
his professional or technical education and experience, 
and the total amount of time he is to devote to course 
preparation, local travel, and classroom teaching. The 
civilian aspect of the war has been fought on a pay basis. 
Under similai conditions in the future, college-level 
training must meet the going wage which the instructor 
can earn at his profession in the community, or lower 
its standards by hiring men who cannot meet industrial 
- requirements. 

Aggressive publicity, both in making war industries 
aware of the war training program, and in the promotion 
of scheduled classes, played a major part in encouraging 
greater use of these courses. In completing arrange- 
ments for in-plant courses, the university supervisor 
included an offer to supply posters, individual course 
announcements, house organ stories, and other helpful 
publicity material, and also emphasized to company 
executives the importance of seeing that this material 
was distributed properly and was supplemented with 
promotional aids of their own. 

One of the greatest obstacles at the beginning of the 
program was the indifference, and in some cases hostility, 
of management toward university sponsored training. 
Many felt that the workers should be forced to learn 
the “hard way,” without the benefit of free education. 
Some superintendents frankly stated that they wanted 
their workers kept in ignorance lest they become dis- 
contented with their work, or lest they demand higher 
wages. However, one or two courses were usually 
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and need for training. Subsequent 
courses received less opposition, and, 
toward the end of the war, training 


ceedingly helpful. 

At the beginning of the program, 
Washington officials of the armed 
services were of the opinion that the 
program would be of no value to 
military or naval establishments. 
However, many local civilian elec- 
trical superintendents felt quite dif- 
ferently. When the ponderous 
wheels of government finally re- 


volved, 300 students were enrolled 


in electrical classes at each of two 
Navy yards, much to the amazement 
of the officials concerned. These 
classes should and could have begun 
at least three years sooner. 

Student response toelectrical train- 
ing always has been good. In fact, 
in many plants the class attendance has been many times 
original estimates. Men have shown an eagerness to 
acquire technical backgrounds for their vocational skills 
in spite of obstacles such as poor company attitude, 
transportation, housing, sickness, overtime, and .con- 
stantly changing work schedules. 

The most important factor determining the success 
of in-plant programs was the attitude of the electrical 
superintendent. In planning future programs one 
should plan to spend much time and effort in convincing 
supervisors and top management of the value and need 
for technical training, and the now quite generally 
recognized fact that technical training does increase pro- 
duction. One also should make every effort to begin 
large programs as early as possible, for the benefits of 
training often are delayed.. Too often we have en- 
countered the belated realization that, “this training is 
needed badly, but the course should have been given a 
year ago to do any good now!” Another source of 
friction was that one plant occasionally would find its 
best men stolen by a competitor and, therefore, would 
be reluctant to serve as a school for the industry. This 
circumstance can be overcome only by close co-operation 
between the various government agencies, labor repre- 
sentatives, and management, and the adoption of an over- 
all training policy for a given industry. 

It is difficult to evaluate any industrial technical 
training program. Ships are not launched days ahead 
of schedule because of one electrical class, and although 
technical instruction is admittedly necessary in the 
electrical field, any single class may add but little to the 
reservoir of knowledge available to a particular group. 
Nevertheless, technical knowledge has been the driving 
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Elementary D-C Theory 


Instructor: Electrical 


Two hours per week—15 weeks 


Elementary A-C Theory 


Instructor: Electrical 


Two hours per week—15 weeks 


Figure 2. Suggested educational pro- 

grams for shipyard journeyman elec- 

tricians for small organizations (tech- 
nical training) 


Engineer ; 
Advanced d-c and a-c motors, 


generators, transformers, starters, 
and specialized equipment. 


Instructor: Electrical 
Engineer 
Two hours per week—15 weeks 


Engineer 


Shipyard and Marine 
Electric Equipment. 

_ Installation and maintenance, 
testing and repairing, control and 
wiring diagrams, welding equip- 
ment. 


, 


Instructor: Company 
Employee 
(Key Man) 


Two hours per week—15 weeks 


force behind the production miracle recently wrought, 
and each class contributed its increment. War training: 
helped to meet the shortage of engineers and _ skilled 
technicians, and helped to maintain a group of ade- 
. quately trained men in the electrical departments. In 
addition, it effected innumerable savings or innovations, 
some of which are mentioned later in this discussion. + 

Electrical training programs were conducted in 21 
shipyards throughout the state of California. This in- 
cluded all but the smallest yards or ship repair bases. 
Some of the larger yards established electrical training 
organizations, constructed classrooms, and in one in- 
stance, equipped a modest. electrical laboratory. In 
the majority of cases classrooms provided by the yard 
training departments were used. Some of the smaller 
yards had no training facilities, and a portable black- 
board in one corner of the electric shop, or mold loft, 
sufficed. Most classes were conducted under very 
unfavorable conditions. Inexperienced instructors car- 
ried on in spite of ever-present distractions such as wide 
variations in attendance due to overtime, men dirty 
and tired from the day’s work, and high noise levels. 
A spot check at one location indicated that an average 
of 191/. steam trains passed within a few feet of the class 
during the two hour period. Considering the handi- 
caps, the results are surprising indeed. 

A careful study indicates high correlation between 
the intensity of electrical training and the success of the 
yards. ‘The correlation is most apparent when one 
compares the success of the training with the abilities 
of the yards to change over from simple types of vessels 
to the complicated succeeding types or to repair work. 
Lack of space precludes detailed treatment; however, 
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examples cited in the following are of special interest. 

Electrical training was started at Moore Dry Dock 
Company in August 1942, and 23 courses were completed 
by the early part of 1944. Top management, the train- 
ing department, and the electrical] department were 
actively co-operative, and this yard was the first to 
establish an adequate training program. The yard 
developed a home-study program for helpers and 
trainees which resulted in the publication of a text.? 
The war training program was integrated with the 
home-study program on higher technical levels for 
journeymen and above. The increasingly complicated 
vessels constructed and outfitted in this yard were 
handled on schedule and additional ships were outfitted 
here from other yards which lacked trained personnel. 
In the fall of 1943, this yard cut its personnel by 1/3 and 
was able to reduce electrical man-hours per ship by 
about 20 per cent. The management openly admitted 
that electrical training contributed largely to this out- 
standing accomplishment. Discussions in one class 
organized for engineers and foremen led to design 
changes which have been estimated to have resulted in 
the saving of over a million dollars on a 65-ship contract. 
Later an attempt was made to economize by employing 
asubcontractor. The contractor’s men were not trained 
properly and the work had to be torn out and redone by 
the regular workers in the yard. 

In contrast, consider one of the shipyards in Southern 
California. Here an unsuccessful attempt was made 
to prepare marine electricians for the change from 
Liberty to Victory ships in January 1944. Only when 
difficulties became unsurmountable was Engineering 
Science and Management War Training given a real 
chance. A concentrated program consisting of three 
two hour meetings per week on company time was 
begun—but this was too late to prevent serious delay in 
the outfitting of the first ships in a series of vitally needed 
naval vessels. As a result the yard failed to meet pro- 
duction schedules. Four hulls were towed 500 miles 
to the San Francisco area, and five were towed 1,000 
miles to Vancouver, Wash., for outfitting. This waste 
of priceless time, not to mention money, could have 
been avoided by proper and timely training. 

The most comprehensive technical program was 
organized at Bethlehem Steel Company, Terminal 
Island. ‘The first step was a review of the plant’s exist- 
ing craft training and its further training needs by a 
plant committee made up of the assistant manager, the 
sales manager, management’s representative, the super- 
intendent of hull repairs, and the superintendent of 
machinery repairs. Careful plans for instruction and for 
selection of trainees were worked out with the help of 
the Engineering Science and Management War Training 
supervisor, resulting in a program which included 
marine electric equipment, marine piping, marine Diesel 
engines, steam turbines, and steam boilers and auxiliaries. 

The assistant manager reviewed each qualifying ex- 
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amination and disqualified those who, in his opinion, 
would benefit least from instruction. As the program 
progressed, permission to take successive courses de- 
pended upon achievement in the preceding course. 
The students were limited to qualified men in the repair 
and new construction departments plus a specified num- 
ber of employees from associated departments, such as 
drafting, testing, and purchasing. This was done so 
that representatives of the associated departments would 
understand certain engineering problems which affected 
their work. The instructors were selected by Engi- 
neering Science and Management War Training, and 
were interviewed and approved individually by the 
assistant manager. This program began in March 
1944, and was conducted on company time. 
Co-operative instruction with the armed services 
was another significant part of the program. The 
turboelectric tankers and turbogear Victory ships de- 
veloped in 1943 and 1944 were designed to operate at 
higher temperatures and pressures than marine engineers 
were accustomed to handling. Furthermore, the inclu- 
sion of electric drive and electric auxiliaries proved to 
be formidable innovations. In order to prepare engi- 
neers to operate these ships, the United States Maritime 
Service established a school at Sausalito. Licensed 
marine engineers attended this school for three weeks 
during which time they were transferred to the payrolls 
of the United States Maritime Service. Day classes 
were conducted by United States Maritime Service 
officers and much time was spent in the partially com- 
pleted hulls, studying prints and piping layouts, trial 
runs, and so forth. Technical lectures were given by 
engineers who were employed by the manufacturers 
supplying the steam and electric equipment being in- 
stalled in the ships. This co-operation with the United 
States Maritime Service brought the latest and best 
technical information to the students and gave them a 
satisfactory combination of theory and practice. A 
second Maritime Service school was established at 
Richmond, and a third on the east coast. Although 
this third school was organized with the assistance of a 
former University of California Engineering Science and 
Management War Training supervisor, and a former 
officer from the United States Maritime Service school 
at Richmond, subsequent supervision was handled by 
an eastern university. ‘The scope of subjects and number 
of hours devoted to each are illustrated in the typical 
three-week schedule shown in Table I. Classes were given 
at unusual hours as the result of compromise often neces- 
sary when employing practicing engineers as part-time 
instructors. ‘The Sausalito and Richmond school terms 
subsequently were lengthened to four weeks. A total of 
1,248 marine engineers attended the two schools during 
the period September 20, 1943, to June 30, 1945. This 
combination of training was considered so valuable 
that, with the termination of the war training program, 
the War Shipping Administration contracted with engi- 
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neering extension to continue this instruction while the 
shortage of marine engineers lasts. 

Similar co-operative instruction was provided for 
United States Navy officers about to be assigned to 
engineering positions on combat vessels at the Opera- 
tional Training School, Treasure Island, and at the 
Naval Training Center, Terminal Island. A total of 
347 officers was enrolled in these classes before they 
were concluded because of changes in the Pacific theater. 

Co-operation with locals of the International Brother- 
hood of Electrical Workers proved an efficient way of 
training large groups of workers, especially those em- 
ployed in smaller industries. The psychological reaction 
of students was much better than that of many in-plant 
courses. In these classes, as in the public classes, there 
was no incentive to take training in order to achieve 
advancement in an organization simply by having at- 
tended a course of instruction. 

During the early months of war training, particularly 
in the Richmond area, much time and energy was lost 
because of the lack of co-operation and even hostility 


between War Production Training and Engineering 
Science and Management War Training. The former 
was set up on a “‘vocational’’ level, yet its upper limits 
were not defined. As a result there was much conflict 
over courses in electrical theory at the lower levels. A 
clear-cut separation should be made at the journeyman 
level. This separation was effected in the program as 
it developed, but a consecutive, integrated training 
pattern never evolved. As a result of consultations with 
electrical superintendents, training directors, instructors, 
and supervisors, training programs were worked out to 
co-ordinate effectively vocational and technical training 
for both large and small organizations. Although the 
outlines shown in Figures 1, 2, and 3 never were achieved 
in their entirety, they are included for future reference. 
In addition to formal instruction, all classes served 
as a clearing house for problems arising daily in the war 
industries in which the students were employed. In- 
plant classes obviously could stress particular troubles 
in a particular plant, yet the public and union-sponsored 
courses had their share of special benefits. For example, 


Figure 3. Suggested educational programs for shipyard journeyman electricians for large organizations (technical training) 
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Marine Electricity 
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Interior Communication 
Electrician 


Principles of 
Communication 
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Instructor: Electrical Engineer 


Two hours per week—15 weeks 


and control, advanced considera- 
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Instructor: Electrical Engineer 


Two hours per week—15 weeks 


Electric Power 
Equipment 


Yard layout, problems of installation, 
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wiring diagrams. 


Instructor: Company Employee 
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Two hours per week—15 weeks 
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Marine Equipment 


Problems of installation, special 
applications, testing, craft co-or- 
dination, wiring diagrams. 


Instructor: Company Employee 
(Key Man) 


Two hours per week—15 weeks 
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signal systems, specialized equip- 
ment. 


Instructor: Electrical Engineer 


Two hours per week—15 weeks 


Communication and 
Alarm Equipment 


Circuits, trouble shooting, main- 
tenance, problems of installation, 
wiring diagrams. 


Instructor: Company Employee 
(Key Man) 


Two hours per week—15 weeks 
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conclusions reached in one public course made it possible 
for a Bay area engineer to fly to Southern California and 
activate the electronic equipment on a group of B-17s 
which long had beet grounded. Discussions in one 
union-sponsored course led to the correction of resonant 
currents and resultant frequent faulting in a large trans- 
former serving an arc furnace which supplied castings 
for two large Navy yards, and every failure required a 
shutdown of at least two weeks for repairs. 

No university credit was given for war training 
courses but students successfully completing them were 
given “certificates of completion.” Although certificates 
were given for satisfactory completion of individual 
courses, an effort was made to encourage the student 
to complete substantial work in the field, and rather 
elaborate certificates were awarded upon the completion 
of 125 class-hours of instruction. This usually repre- 


sented completion of four courses and required approxi- 
mately one two hour meeting per week for a year. 

The success of the electrical program was due largely 
to the man-hours spent by the supervisors talking with 
workers and students, determining training needs, select- 
ing capable instructors, publicizing the program, and 
actively supervising the organization and conduct of 
each course. This resulted in a relatively high cost per 
student hour, but was repaid well in efficiency of instruc- 
tion and in respect and esteem for the program. Many 
executives have taken the time and effort to write letters 
of appreciation expressing the opinion that the program 
made a material contribution to the war effort. 
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LTHOUGH perhaps 
new to many, wire re- 
cording is not a new art. 
Valdemar Poulsen, a Danish 
physicist, invented and dem- 
onstrated magnetic record- 
ings on steel wire as long ago 
as 1896, and during the Paris 
Exposition of 1900 he made 
quite a sensation with his 
now famous Telegraphone. 
From that day to this, 
there have been numerous investigators studying this 
type of recording with varying success. A few commer- 
cial models have been manufactured and sold in rela- 
tively small quantities at various times. However, there 
has been no large commercial exploitation of it in the 
United States as yet. 

In the years just prior to World War II, the Bell 
Telephone Laboratories, the Western Electric Company, 
and the Brush Development Company were engaged 
in the development of this art to some degree, and during 


Essential substance of a conference paper presented at the AIEE winter convention, 
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Magnetic wire recording, which has been 
known since 1896, found many applications 
during World War II where the Armed 
Forces needed lightweight portable record- 
ing equipment which could operate under a 
wide variety of conditions. 
method of recording has disadvantages in 
comparison with other more highly developed 
types employed today, a promising future 
is indicated. 


the war further impetus was 
added to this development. 
Work at the Bell Telephone 
Laboratories was carried out 
largely under the direction 
of Doctor C. N. Hickman 
and at the Brush Company 
under the direction of Doctor 
S. J. Begun. Doctor Begun 
also was active in this field 
in Europe several years be- 
fore the war. 

In the years just prior to the war a newcomer entered 
the field. Marvin Camras, a student at the Illinois 
Institute of Technology, became interested in the sub- 
ject and built a machine of his own which embodied 
several of his own inventions. It worked so well that 
the Armour Research Foundation engaged him to work 
full time on his device, and gave him the necessary sup- 
port. Shortly thereafter the Armed- Forces became 
interested in the project because of their need for ‘a 
recorder which would work well under battle conditions. 
Following this, contracts were given to several manu- 
facturers to develop and manufacture models for various 
military uses. The General Electric and Brush 
companies, Utah Radio Products Company, J. P. 


Although this 
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Seeburg Corporation, Radiotechnic Laboratory, and 
others, produced various types of wire recorders for 
military purposes. te Af 

So much was learned during this program about the 
subject that the wire type of recorder now promises to 
be a major competitor of other recorders in the postwar 
world for many applications. 

One of the chief disadvantages of this recorder in the 
early days was the poor quality obtainable from it. 
However, that defect now has been overcome to the 
extent that quality now can be obtained which defi- 
nitely is comparable, and in some respects superior, 
to other types of recordings. This is indicated by the 
fact that numerous concerns have announced that they 
will sell commercial models intended for home use in 
the postwar era. 


“ADVANTAGES AND DISADVANTAGES 


Magnetic wire recording, as might be expected, has 
its own peculiar and inherent advantages and dis- 
advantages over the more conventional types of record- 
ing. Some of these result from the fact that the mecha- 
nism of recording is magnetic phenomenon, and some 
from the shape and size of the medium. These ad- 
vantages and disadvantages ultimately will establish 
wire recording in its most logical applications where it 
can do a better job at a lower cost. Probably at the 
outset, however, some applications may be exploited 
for which another medium is suited better, and, con- 
versely, some of its logical applications may be over- 
looked. 

Following are some of the more outstanding ad- 
vantages and disadvantages of this type of recording. 
These are not listed as being peculiar only to this type 
as some of them are also characteristic of other methods 
of recording, but the combination of these items is 
peculiar to magnetic wire recording. Among the 
advantages are: 


1. Long uninterrupted playing time with a relatively small 
record. By use of a small diameter wire an excellent space factor 
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Figure 1. Typical 


can be obtained. For instance, an hour’s recording, with good 
fidelity, can be placed on a spool approximately three inches in 
diameter and five eighths inch thick. . 


Ph Very simple recording procedure. This is apparent especially — 
to those who have experimented with disk recorders which use a 
cutting head. 


3. Medium may be used innumerable times for new recordings. 
Thus, when a recording has served its purpose it may be used as a 
new blank. It need not be thrown away. 


4. Recording is erased easily if desired, thus making possible 
correction of mistakes or insertion of changes. The saving in 
money because of this feature, especially for the amateur, is ap- 
parent. . 


5. Large number of playbacks possible without appreciable 
deterioration of quality. Disk recordings have been relatively 
poor in this respect in the past. Wire recordings reportedly have 
been played hundreds of times with little deterioration. “ 


6. Medium is spliced very simply thus making dubbing-in easily 
accomplished. This again is a matter which is chiefly of impor- 
tance to the amateur. 


7. Good frequency response. Response to 6,000 or even 10,000 
cycles per second can be obtained easily with quite low wire speeds. 
Higher response can be obtained by simply increasing the wire 
speed. 


8. Low noise level. Alloys such as are in process of development 
by the General Electric, Armour, and National Standards com- 
panies have a signal-to-noise ratio of 40 to 45 decibels. Other 
alloys conceivably can be developed which may do even better. 
(The term signal-to-noise ratio, as used here, refers to the over-all 
ratio between root-mean-square signal output and root-mean- 
square noise output of a complete machine, properly equalized, 
with the signal recorded at such a level that the distortion does 
not exceed ten per cent.) 

9. Recording is relatively unaffected by vibration, shock, or posi- 
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tion of recorder. This makes it especially valuable for use on 
airplanes, trains, and other vehicles. 


10. Portability of equipment. A complete recorder and re- 
producer can be made easily which occupies a relatively small 
volume of space and weighs only about 30 pounds. 


11. Relative indestructibility of record. As it is a steel wire, 
the record is not damaged or destroyed as easily as some other 
types of records. 


12. Unaffected by extremes in temperature. 
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Among the disadvantages are the following: 


1. After recording and after each playing, the record must be 
rewound before being played. Rewinding time may be much 
faster than playing time, but it is still a factor to be considered. 


2. Medium is difficult to drive. Clever design is necessary to 
avoid “wow,” to avoid wire from becoming slack or tangling, and 
to avoid breakage. However, such drives can be and have been 
designed. 

3. Medium is not as convenient to use as a disk. The in- 
corporation of a complete magazine loading feature overcomes 
most of this disadvantage, but complicates the design and adds 
to the cost of the record. 


4. A record is not reproduced easily in large quantities. ‘The 
most feasible method for reproducing records in large quantity 
appears to be by rerecording from a master record. A sub- 
stantial number of recordings can be made simultaneously by this 
method, and the wire speed during recording possibly can be 
faster than normal, thus shortening the time required. However, 
there is much development to be done before this method of re- 
production will compare favorably with the manufacture of disk 
records. 


5. The blank medium (before having a recording placed on it) 
relatively is quite expensive as compared with mediums such as 
disks. This cost may decrease considerably, but improvement 
in this direction probably will follow use of less wire per record 
(by using lower wire speeds) rather than reduction in cost of wire, 
inasmuch as drawing of fine wire is an old established art and large 
quantities have been drawn for other uses. 


HOW IT WORKS 


In Figure 1 is shown a typical B-H (magnetic flux 
density—magnetic intensity) curve for iron and also a 
B,-H curve. The B,-H curve shows the relationship 
between remanence and applied magnetomotive force 
corresponding to the B-H curve shown at the left of the 
figure. This curve normally is not shown in magnetic 
data because, ordinarily, the relationship between flux 
remaining after removal of the magnetizing force and 
the magnetizing force itself is not of much value to the 
designer. However, this factor is the most important 
factor for magnetic recording as if there were no rema- 
nence obviously there would be no recording. 

A recording could be made using such a characteristic 
by causing H to vary according to an impressed sound 
wave on a continuous magnetic medium being drawn 


Figure 3. Distor- 
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Figure 4. Method 
to imcrease dy- 
namic range 
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rapidly past the source of magnetomotive force. This 
would leave the medium magnetized along its length 
with each increment having a value of B, corresponding 
to the applied H at the instant that increment was passing 
through the field. However, the recording would be 
very distorted because of the radical curvature of the 
B,-H curve as it passes through the origin (see Figure 2). 

One solution is to place a d-c biasing field on the 
medium prior to recording which then causes the re- 
cording to take place on the straight-line portion of the 
B,-H curve as shown in Figure 3. 

A better method, resulting in a greater dynamic 
range, is first to saturate the wire and then to magnetize 
it in the opposite direction before recording. This 
method is shown in Figure 4. 

The latter method is the one which has been used 
in the past by most investigators. However, the method 
used by Camras in his machine, and the method which 
is used most extensively today, is to use no d-c bias, but 
instead to superimpose a supersonic signal at a frequency 
of 30 to 50 kc on the medium simultaneously with the 
signal to be recorded. By adjusting the various param- 
eters to their proper value, an effective B-H curve 
(Figure 5) can be obtained. Thus recordings with low 
distortion are possible. The exact method by which the 
supersonic bias straightens out the B,-H curve will not 
be explained in this article, but it does so effectively as 
shown by Figure 5 which is a curve derived from experi- 
mentally obtained data. t. 

Figure 6 illustrates a block diagram of a complete wire 
recorder. As can be seen from the diagram, the signal 
from the microphone is amplified and applied to the 
recording head, which is one form of an electromagnet. 
Simultaneously, the supersonic frequency also is applied. 
On playback the magnetized medium is run through 
the same recording head, which now acts as a pickup 
coil. The voltage induced is amplified by the same 
amplifier and reproduced in the loudspeaker. 

The erase coil is also in evidence. It is located just 
before the recording head and is energized only during 
recording. This coil is energized with the same super- 
sonic oscillator used for recording. The erasing simply 
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Figure 5, Effec- 

tive B,;-H curve 

using supersonic 
bias 


consists of demagnetization by means of ‘the high- 
frequency a-c field. 

Wire usually is magnetized longitudinally. This 
magnetization is represented pictorially in Figure 7, 
which also shows how the flux from the recording head 
enters the wire. The small air gap shown forces the 
flux upwards from the laminations and longitudinally 
through the wire. Thus, after magnetization, the wire 
consists of a series of alternate poles, the spacing of the 
poles depending on the frequency recorded and the speed 
of the wire. For a given wire speed there are two main 
factors limiting the highest frequency that can be re- 
corded. One of these is self-demagnetization of the wire 
and the other is the aperture effect of the gap. Self- 
demagnetization is a function of the wire diameter, 
while the aperture effect naturally is a function of the 
gap width. Machines produced during World War II 
commonly used wire of 0.004-inch or 0.006-inch di- 
ameter and gaps of 0.002 inch to 0.004 inch, with wire 
speeds varying from three to six feet per second. 


USES DURING THE WAR 


Wire recording had almost what might be termed 
a rebirth during the war. The Armed Forces des- 
perately needed recorders which would operate satis- 
factorily on airplanes, on battleships, in jeeps and trucks, 
and in similar places. Wire recorders met the require- 
ments with marked success. Even war correspondents 
carried special portable models to the front lines and 
secured on-the-spot recordings of actual battles. Most 
people, often not realizing what it was, undoubtedly 
have heard many recordings over the radio which were 


taken on wire in actual combat. There also have been 
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numerous other military instances for the use of wire re- 
cording. 


QUALITY OBTAINABLE FROM WAR MODELS 


Several different models were used during the war, 
but in practically all cases the primary intended usage 
was for recording of speech. Nearly all these recorders, 
therefore, were designed specifically for speech, and so in 
general were not entirely satisfactory for music. The 
frequency range was restricted, and tolerances were not 
held close enough to reduce “wow”? to satisfactory music “ 
levels. A typical frequency response curve is shown in 
Figure 8 for a wartime recorder. This curve is for a 
wire speed of six feet per second. A more restricted 
response is obtained at a wire speed of three feet per 
second. Most of these recorders had about this fre- 
quency response, although one model, designed and pro- 
duced by the Brush Company for higher fidelity, had the 
response shown in Figure 9. The average dynamic 
range of these machines was about 35 decibels which is 
comparable to average prewar disk recordings. The 
higher fidelity machine had about 40 decibels. ‘“‘Wow” 
was held to a point where it was not at all noticeable on 
speech, but on many machines would be objectionable 
on music. 

Figure 10 shows various wire recorders built during 
the war period. These do not represent all the models 
built, nor all the concerns building them, but do show a 
typical cross section. 


QUALITY POSSIBLE TO OBTAIN 


Postwar commercial wire recorders will be much 
different than wartime models. For one thing the 
quality will be much better, and the cost undoubtedly 
will be much lower. One significant improvement 
made recently was the development of much superior 
alloys for the recording medium. By the use of these 
new alloys, satisfactory frequency response can be 
obtained at wire speeds as low as two feet per second, 
and, if still better response is desired, it is necessary only 
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to pull the wire a little faster. These new alloys also 
have a good dynamic range (about 40 to 45 decibels) 
and distortion can be held down, on the average, to 
about three to four per cent total harmonic distortion. 
Using this wire at a speed of two feet per second, an 
hour’s recording can be contained on a spool which 
is but three inches in diameter and five eighths of an inch 
thick. 

In all fairness it should be pointed out that as yet 
these new alloys have not been produced in production 
quantities, the data having been taken on sample lots. 
However, there seems to be no fundamental reason why 
this type of wire cannot be produced on a large scale 
once the proper controls have been established in the 
factory. 

*“Wow” is a function of excellence of design and main- 
tenance of tolerances during manufacturing, and there 
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Figure 7. Recording 


is no reason to suppose that good commercial models 
now under development by several companies will have 
more than one half of one per cent of “‘wow.” 


STANDARDIZATION 


It seems that the stage practically is set for the com- 
mercial introduction of wire recorders in large quantities. 
Not all factors have been reduced to quantity production 
as yet, one of the notable exceptions being the new wire 
alloy, but this certainly should come soon. Another 
item yet to be settled is industry standards, but this also 
is progressing, at least for certain applications, and 
probably will not be a limiting factor. 

Two groups currently are working on such a standardi- 
zation program; a committee formed among the Armour 
licensees, and a committee on magnetic recording work- 
ing under the sponsorship of the Radio Manufacturers 
Association. As some individuals are members of both 
committees, it is probable that there will not be two con- 
flicting sets of standards evolved. Items on which 
standardization is needed include wire dimensions, wire 
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Figure 8. Frequency response curve 


speed, size and shape of spool, and magnetic charac- 
teristics of wire. 

Further information on.quality may be found in an 
article by L. C. Holmes and D. L. Clarke (Electronics, 
July 1945). These men have investigated, among other 
things, distortion in magnetic recording by intermodu- 
lation methods, magnetic properties of recording media, 
proper equalization for highest signal-to-noise ratio, 
effect of speed of the medium, and erasing means for 
media with high coercivities. 


POSSIBLE FUTURE USES 


It should be noted that possible future uses are re- 
ferred to, and not just future uses. Very likely some of 
the possible applications enumerated will prove to be 
noncompetitive with other methods of recording, and, 
on the other hand, probably other eventual applications 
are not listed. 


1. Home recording. The extreme simplicity of recording, 
plus the ability to reuse the records, makes wire recording ideal 
for the amateur who likes to make his own recordings, record 
weddings, historical talks or events, and so forth. The small size 
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Figure 9, Over-all frequency response of wide range magnetic 
recorder 
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C— Radiotechnic Laboratory model 55 


Figure 10. Types of wire recorders 


and portability of the equipment are also important considerations 
in this application. 


2. Broadcast station usage. The fact that radiobroadcasting 
stations have a definite need for such a recogder is evidenced by 
the fact that many of them already have bought, and are using, 
wartime models, even though their use is very limited inasmuch 
as they were not designed for such application. 


3." Over-the-counter records. Considerable thought and effort 
even now is being put forth to develop this business to the point 
where records on wire can be bought and sold as universally as 
disk records are now. It would appear that this application is 
somewhat further in the future than some of the others because of 
its many phases, but considerable effort is being expended on it. 


4. Commercial and public announcements. Investigations have 
been, and are being, made to exploit the advantages of repetitive 
announcements in stores, parks, streets, and other places where 


people gather. 


Very small pocket recorders can be made 
The Federal Bureau of 
Concerns engaged 


5. Pocket recorders. 
for recording interviews and the like. 
Investigation may find such a device useful. 


in making surveys also are looking into this possibility. 
6. Record players on vehicles. Records on wire make possible 
the use of record players on airplanes, cars, trains, boats, and so 


forth. This may prove to be a fruitful field. 
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B—Armour model 50 


D—General Electric model 51 


7. Automatic recording. Automatic recording of items such as 
court proceedings, telephone conversations, instructions to and 
from aircraft, freight car and other traffic records, is accomplished 
easily. 


8. Juke boxes. It is conceivable that this problem might be 
solved better, or more economically, by the use of wire rather 
than disks. 


9. Industrial uses. ‘There are a multitude of industrial needs, 
including recording of stresses, that may prove to be met best 


by wire. Recorders even now are being used in such applications. 


10. Educational uses. Machines may be used in schools and in 
homes for teaching music, dancing, language, presenting talks 
by famous persons, and so forth. This field is very important. 


11. Teaching and amusing the blind and sick. The possibilities 
here are most intriguing. 


These are only a few of the many applications that. 
already have been suggested. Others undoubtedly will 
occur to each of you. 

From all indications, it appears that Poulsen’s Teleg- 
raphone is about to come into its own at last. The 
next few years well may see this new industry assume a 
prominent position in the recording field. 


» 
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The Engineer and Management 
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MOTIONALLY, _ the 

4 engineer is a human be- 
ing much the same as other 
employees in the plant. 
Management’s attitude to- 
ward the engineer should be 
based on the fact that the 
engineer is a person, not an 
engineer as such; and all 
the principles which have 
become commonplace in dis- 
cussions of employer-em- 
ployee relations apply to the 
engineer as well as to the 
lathe hand. The engineer 
dislikes unfair treatment from his superior as much 
as the lathe hand does; he is as little fond of being repri- 
manded in public as any other employee. He wants a 
pat on the back when he has done a good job, and 
he wants advancement to be on a merit basis, independ- 
ent of favoritism. ‘The engineer, however, may have a 
more pronounced sense of dignity and of the significance 
of his work. 


of the so-called 


The greatest opportunity for improvement in indus- 
trial organizations today lies in the field of improved 
employer-employee relations. Many employers, how- 
ever, confuse employer-employee relations with union 
relations, which are only one narrow phase of the 
broader problem. ‘They often fail to recognize the em- 
ployee problem until the union knocks on the door. 
Then they sometimes become quite vocal about their 
“ungrateful” employees, and devote their entire attention 
to union problems, continuing to ignore the employee 
problem which had been present all the time, and which 
caused the employees to turn to a union. A case in 
point is that of foremen’s unions. If the history of the 
foremen’s union movement is traced, it will be found 
that an employee problem existed among foremen long 
before the foremen turned to unions in an attempt to 
force higher management to give them an adequate 
hearing. 


RELATION TO MANAGEMENT 


The engineer’s relation to management is somewhat 
similar to that of the foreman, although the engineer is, 


Essential substance of an address presented before a meeting of the AIEE Chicago 
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The engineer’s relationship with manage- 
_ ment may be considered from three angles: 
the engineer as an employee of management, 
the engineer as an engineer, and the engineer 
as a candidate for managerial positions. 
However, as he moves further and further 
away from his slide rule up into the mana- 
gerial brackets, he frequently finds that he 
is ill-equipped to handle the personal ele- 
ments which enter into an executive position. 
Perhaps the solution is the inclusion of more 
“cultural” and 
relations” subjects in engineering education. 


employee can get attention for his gripes. 


if anything, even closer to 
management. But it some- 
times seems that the higher 
up in the organization an 
employee may be, the less 
some managements recog- 
nize his desire to be recog- 
nized as an individual. 

The only real - solution 
to the union problem is to 
solve the employee relations 
problem, and employers, 
must recognize that fact. 
Such. good employer-em- 
ployee relations must be 
developed that the union, if there is one, must remain 
reasonable or lose the support of the employees them- 
selves. Employees will support a union, no matter how 
unreasonable it is, as a counter-irritant to management 
if they feel that management itself is unreasonable. 

This does not mean that the mere existence of an 
engineers’ union, or a foremen’s union, or any other 
union in a plant, is evidence of unsatisfactory employee 
relations. With a strong labor movement, the employees 
may organize even where relations are good. But, by 
and large, taking the country as a whole and industry 
as a whole, unionization never would have gained the 
ground it has if industry had not left the door wide 
open—Wagner Act or no Wagner Act. 

The door may be opened to unionization by such a 
simple thing as failure to provide means by which the 
In the Na- 
tional War Labor Board panel hearings on foremen’s 
unionization, a point emphasized by the union was 
that there was no grievance machinery, no way in which 
a foreman could talk over his difficulties with his em- 
ployer. A simple enough problem, is it not? But all 
these employee relations problems are fundamentally 
simple. ‘The road to good employee relations is really 
nothing more than the road marked ‘‘Good’ Manage- 
ment.” 

Good management treats people as individuals. It 
does not, discharge an employee for example, who has 
been with the company for 30 years because he is old 
and has passed the peak of usefulness. It finds some 
other way of taking care of him. But 30-year men still 
are being discharged unjustly in the United States, and 
the sad part of it is that many in management see nothing 
wrong with such actions. Unfortunately those who are 
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suffering from bad employee relations frequently think 
they are doing everything possible for their employees, 
and that all the trouble occurs merely because the em- 
ployees are unappreciative. 
If management throughout the United States would 
spend on its employee problem (not the union problem) 
- just five per cent of the time it spends on production and 
finance, there would be fewer serious employee problems 
In the country. That means, of course, an effective 
five per cent. There is no need for more paternalism— 
buying turkeys for employees and things of that sort, 
which some people seem to think are the heart of em- 
ployee relations. The employee is ‘ungrateful’ for 
‘paternalism as well he may be, because he does not 
want it. What he wants is fairness and consideration, 
a chance to feel that management considers him im- 
portant. And he wants an opportunity to advance if 
he has the ability to do so. 


EMPLOYEE CAPABILITIES 


In the case of the engineer, management has been 
particularly remiss in providing for advancement. 
Young college graduates are taken, because they can 
be hired for $150 a month, and are put on jobs which 
clerks could do, with no provision for advancement as 
they gain experience. 

Recently I revisited a company after a lapse of five 
years. Except for the tinges of gray in the hair of some 
of the men, it seemed that I had been away hardly a 


month. Everybody had the same job he had held five | 


years before. 

I am sure that the man at the reception desk—a man 
40 years of age who did nothing but announce callers— 
was not being used at his highest skill. True, he was 
not an engineer, but he had a personality which qualified 
him for something better, possibly as a salesman. It 
had not occurred to anyone, apparently, to help him 
out of his rut. ‘Then there was the third assistant engi- 
neer, a college graduate. “I’ve been here for 15 years 
now,” he said, ‘‘and I have the same job I had when I 
came.” 

Of course, these men could, and probably should, have 
quit. But the employer, if he wants good employee 
relations, never should make this necessary. If he hires 
these men he should find a way to develop them to their 
maximum capabilities. No man can be happy on his 
job unless he feels that he is being used at his highest 
skill. Any less significant work spells frustration. 

Along with better opportunities for the engineering 
group, there is a need for more exact placement; and 
for that more accurate job descriptions are a necessity. 
Accurate job descriptions made it possible for one large 
manufacturing company to hire men who had failed in 
engineering school after the first or second year for 
positions which ordinarily would have appeared to re- 
quire graduate engineers. The men with a year or two 
of training, it was discovered, were perfectly capable of 
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handling work which required a smattering of engineer- 
ing knowledge. What is more, they were satisfied with 
positions where graduate engineers could not have been 
satisfied for very long. In terms of human values, a 
man of active intelligence tied to a monotonously repeti- 
tive job is likely to be much more dissatisfied than an 
unqualified man on a difficult job. 

In addition, job descriptions form the basis of a proper 
rate structure, and a poorly designed rate structure is 
one of the great sources of employee dissatisfaction. 
Even more important than the general level of rates are 
the relative rates within the structures. Conditions can 
be reasonably satisfactory where rates are low if indi- 
viduals are classified properly with respect to each 
other, but there can be great dissatisfaction even with 
high rates, where individual salaries do not bear a 
proper relationship. The rates must be aligned in such 
a way that no one can say justifiably, “I have a more 
important job than so-and-so but he is paid more money 
chanel. 

Lately there has been a great deal of discussion about 
whether engineers are part of management or not. 
Actually, of course, they generally are, or should be. 
However, sometimes they are not treated so, just as 
foremen frequently are not. Whether they are or not, 
the National Labor Relations Board long since has 
decided that they come under the provisions of the 
Wagner Act. Whether or not the employer wants his 
engineers to organize, the most constructive approach 
is to build sound employee relations so that his engineers 
feel no need of organization. 

Of course, from the viewpoint of the engineers them- 
selves, another question arises: Should they organize 
as a matter of self-protection? Will it be to their 
advantage? 

Engineers, by the very nature of their work, must 
operate on the basis of individual merit, and certainly 
there is nothing in union theory that recognizes indi- 
vidual merit. If engineers are tempted to bargain col- 
lectively they are bound to lose an important element 
of their professional status. As a professional man, the 
engineer should be able to accomplish more by individual 
bargaining, because collective bargaining tends to reduce 
everyone to the average. Collective bargaining fre- 
quently is involved with questions of average wage and 
minimum wage; with little concern for recognition of 
unusual merit or ability. Those who are below average 
benefit, of course, but what engineer is willing to put 
himself in that category? If he is, he is probably in the 
wrong field. 

Even if the engineers themselves do not want to 
organize, there is the possibility that they may be in- 
cluded within the scope of the production workers’ 
union. ‘This could occur if the National Labor Relations 
Board designates the entire plant as the voting unit. 
As engineers are a comparatively small group numeri- 
cally, they easily could be outvoted, and the productive 
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in the engineers’ affairs, as they normally constitute 
‘If excluded 


from the production workers’ unit, the engineers either 


can form their own collective bargaining agency, or 


continue to discuss their problems individually with their 
superiors. Only in a closed shop or in a union shop in 
a collective bargaining unit including the engineers, are 
the engineers forced to belong to the union in order to 
keep their jobs. An engineer in that position no doubt 
would become active in the union, and attempt to see 
that the viewpoint of his group received consideration. 


THE ENGINEER AS AN ENGINEER 


As for the engineer as engineer, the technical training 
given is, in general, excellent. As Dean Kimball of 
Cornell University used to say: ‘“The average engineer 
who gets out of our engineering schools can figure out 
most any kind of a problem and be pretty sure of the 
answer, except possibly where the decimal point is.” 
In dealing with the problems that can be solved on a 
slide rule, the engineer is, for the most part, entirely 
competent; but his training has been a narrow one, 
and that fact has handicapped him in some of the broader 
aspects of his work. 

Doctor G. F. Kuder, who has done a great deal with 
interest tests, finds that engineers tend to score high in 
interest in mechanical and scientific fields, and very low 
in those involving persuasive tendencies and interest in 
social service. This is to be expected in view of the fact 
that engineering training, particularly during the last 
20 years, has emphasized technical knowledge at the 
expense of other qualities. One of the main reasons 
manufacturers have developed graduate training courses 
has been that the young engineering graduate has had 
many rough corners to knock off and has needed to 
become accustomed to rubbing shoulders with other 
people. 

The outstanding cause, in my opinion, is the failure 
of the engineering schools to provide training in human 
relations. Not only by taste, but by training, the 
engineer usually is rather on the introvert side. He 
tends to be satisfied to retire from the public eye and 
concentrate on physical things, rather than on the human 
beings about him. Generally he dislikes a sales job, 
and it is amazing what he sometimes does in the way of 
human relations. The average engineering manager 
often has trouble with his men because he knows how to 
handle only the mechanical aspects of his work; nothing 
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perfect design than they are in oa a) comeatiaae ; 
that will sell at a profit. 

It was B. G. Lamme who said, <The test of a good 
engineer is whether or not he can drop the subject — 
when he gets a design that is good enough.” And ~ 
everyone has seen engineers who are unable to do just 
that. They want perfection, even if the last ounce of 
excellence costs ten per cent and is not worth five cents 
more. 

Another quality which seems to be lacking among 
our engineers, and which may be even more difficult” 
to develop, is the ability to state problems. Most 
engineers can solve a problem if it is stated for them, but 
they cannot seem to isolate the problem themselves. 
The employer has to state the problem for them, which 
means that they are a good deal less valuable to him 
than they could be. In many cases, once the problem 
itself is clear, the solution is apparent, or at least easily 
obtainable through ordinary engineering techniques. 

As has been indicated, some of these gaps in the 
engineers’ background are filled in with postgraduate 
courses given by industry. However, the colleges should 
do more of that work. They should be able to do it 
more thoroughly than industry can; and, as a matter 
of fact, some of them are beginning to accept responsi- 
bility for it. Cornell University, for example, just has 
added another year to its engineering course, 20 per cent 
of the subjects to be so-called “cultural” subjects—such 
as English, public speaking, economics, and business 
law. Engineers need these subjects, and they need also 
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. t ‘ eo . 
some knowledge of accounting principles, of executive 


__ techniques, and of the fundamental principles of handling 


_ people.* 
ENGINEERS AS MANAGEMENT 


Finally, there is the last phase of the subject, engineers 
as candidates for managerial positions. Engineering 
training is, in my opinion, the best preparation that 
we have today for managerial work, particularly in 
fields like manufacturing, utility operation, and others 
Bf at comparatively technical nature. However, the 
gaps in that training which handicap the engineer in 
his job as an engineer are doubly hampering to him 
in a managerial position. 

The more the job becomes one requiring executive 
ability, the less there is need of a slide rule. The more 
general the problems become, the more what is going 
on in the world has a bearing on the decisions. The 
head of a company is concerned with labor problems, the 
_ tariff, the Export-Import Bank—basic questions much 
‘broader than any covered in ordinary engineering 

courses. Thus, it seems to me, we could broaden ap- 
preciably the training in the case of the engineers to be 
developed for management positions. Here again 
much more emphasis on the human element is needed. 
Executive decisions today must be based on more than 
pure logic, for it is often pure emotion which determines 
the effect of a decision on employees. 


EMPLOYEE REACTION 


As an illustration of how deficient the engineer may 
be in this respect a recent case may be cited. Some 
executives were discussing. the employee dissatisfaction 
in their plant. (It is not unionized—yet.) 

The manager of the company remarked, ‘“‘You know, 
I cannot understand these employees. It seems that 
the more you do for them, the more dissatisfaction you 
create. We instituted a pension plan for the employees 
that entails absolutely no cost to them and yet they are 
dissatisfied.” 

‘What kind of a plan is it?”’ I asked. 

‘Well, employees earning more than $5,000 receive 
ten per cent of their monthly salary as a monthly 
pension after they reach the age of 65.” 

‘“What about those earning under. $5,000?” 

“They receive five per cent.” 

“Do I understand you correctly? ‘Those earning over 
$5000 get a larger percentage than those under $5,000?” 

Sag? 

_ “Are you surprised that you have dissatisfaction?”’ 

“Well,” he said, ‘‘it doesn’t cost them anything; we 
give it to them.” 

The reaction of the employees easily can be imagined. 
Many of them were threatening to quit the company, 
would have done so, in fact, if the plant had not been 


* See Mechanical Engineering, May, June, and July 1944, for a series of articles by 
W. J. King on the nontechnical knowledge needed by engineers. 
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in an isolated spot where other jobs were not obtainable. 


It is incidents such as this, elementary things, which 
can play havoc with human relations. Probably even 
pure logic should have enabled management to forecast 
the employee reaction in, that case, but the executives 
went blithely on their way, spending something like a 
million dollars to establish the plan. The money, of 
course, was thrown out the window, so far as developing 
good employee relations was concerned. 

I believe that there is a great future ahead for engi- - 
neers, if the gaps in engineering education and training 
can be filled in and they learn to handle the human 
aspects of their jobs as skillfully as they handle the 
technical phases. Industry is entering a new period, 
a period in which human problems are going to be even 
more important than technical problems. ‘Handling 
labor relations’’ is merely calling in the fire department. 
What is needed is fire prevention; employer-employee 
relations must be handled in such a way that there is 
no need for some outside organization to come in and 
speak for the employees. If engineers are going to take 
their place in a broader field, they must learn to recognize 
the human relations aspects of management, instead of 
leaving that important phase to some other professional 


group. 


Electrical Experiments in Germany 


According to a recent report published by the British 
Intelligence Objectives Subcommittee, 550 yards of 
experimental 400-kv a-c line had been constructed in 
order to study corona loss in connection with a proposed 
480-mile transmission of 600,000 kva from the Alps to 
Cologne. Tests showed that an arrangement of four 
conductors in parallel for each phase with 10-inch 
spacing between the steel-cored aluminium conductors 
would provide the maximum current-carrying capacity 
with the minimum of corona loss. Single-phase trans- 
formers with a 400-kv bushing out of one end and a 
220-kv bushing for connection to a Petersen coil at the 
other, with lower voltage bushings at both ends, were to 
have been used. The air-blast circuit-breakers to be 
installed, rated at 1,000 amperes and 6,500 megavolt- 
amperes interrupting capacity, had 14 breaks in series 
with capacitors for promoting equal voltage distribution 
between breaks. 

Experiments also were performed with d-c transmission 
with the ultimate idea of obtaining power from Norway 
and further supplies from the Alps. Tests were successful 
enough to warrant planning transmission of 160,000 kw 
by means of two 400-kv d-c lines from a station on the 
Elbe to the Marienfeld station in Berlin, 100 miles away. 
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Conservation in the Power Industry 


N. E. FUNK 
FELLOW AIEE 


HOUGH THIS arti- 
cle has been confined 
chiefly to power genera- 
tion, it should be stated 
at the outset that all phases 
of the power industry have 
contributed to the conserva- 
tion of natural resources. 
The privately owned utilities 
over a long period of time 
have met the combined 
challenges of competition, 
restrictive legislation, and, of 
late, the common woes of 
the war years, and have been able continually to increase 
their efficiency of production. 

The accomplishments throughout the industry over 
the past two decades, resulting in conservation of fuels 
and of other essential materials, have been made possible 
by a number of basic developments, namely: 


ment. 


Greatly improved efficiency in steam power plants. 
Rehabilitation of existing stations and equipment. 


Interconnection of large systems. 


pS Se 


Installation of hydroelectric plants where they were justified 
economically. 


Statistics, as such, can be dry and burdensome, but 
a few rounded-out figures, can be used to span the attain- 
ments of the industry over the period to be considered. 

At the end of 1925, the total installed generating ca- 
pacity in the United States for public supply amounted 
to 23,000,000 kw, with an output in that year of 65,000, 
000,000 kilowatt-hours. Of the latter, about 22,000,- 
000,000 kilowatt-hours (34 per cent) were generated by 
water power. At the beginning of 1945, the generating 
capacity exceeded 50,000,000 kw, with a yearly output 
during 1944 of 230,000,000,000 kilowatt-hours. Of the 
1944 output, about 74,000,000,000 kilowatt-hours (32 
per cent) were produced by hydraulic power. Dis- 
tribution of the installed capacity of 50,000,000 kw 
showed less than 20 per cent being operated and con- 
trolled by the various government agencies, most of 
which was in hydraulic plants. 

In 1925 a national average of 2.1 pounds of coal was 


Essential substance of an address presented at the general luncheon held May 2, 
1946, during the 34th annual meeting of the Chamber of Commerce of the United 
States in Atlantic City, N. J. The subject for the luncheon was ‘“‘Our ‘Vanishing’ 
Natural Resources.” 


N. E, Funk, vice-president of the Philadelphia Electric Company, Philadelphia, 
Pa., is a junior past president of AIEE. 
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In the score of years since 1925, the expan- 
sion of the electric utility industry has been 
accompanied by deliberate and sustained re- 
ductions in fuel used and in the amounts of 
materials required to manufacture its equip- 
Efficiency of operation with higher 
temperatures and greater pressures has pro- 
vided the first saving, and improvement in 
design and interconnection of systems, the 
second. However, the author adds, the fuel 
economy curve is flattening out, and the time 
is ripe for a new point of attack of the problem. 


required to produce a kilo- 
watt-hour of electricity in 
steam generating power 
plants. For the year 1944 
this national average had 
been reduced to 1.3 pounds 
per kilowatt-hour, and there 
were numerous plants built 
in the last decade which 
were producing a kilowatt- 
hour for less than a pound 
of coal—some even as low 
as 0.85 pound. The aver- 
ages reflect the equivalent in 
coal, in coke, fuel oils, and gas where such fuels were 
utilized. Expressing this saving in another manner: 
it required 62 per cent more fuel to produce a kilowatt- 
hour of electric energy in 1925, than it did in 1944. 
Further, had the energy produced by steam power in 
1944 been made at the coal rate of 1925, there would 
have been an increase in the amount of fuel burned 
of more than 62,000,000 tons. This information presents 
the picture of the size, growth, and improved fuel 
economy of the electrical utility industry. 

Developments in power plant equipment and improve- 
ments in performance have been due to the co-operative 
efforts of equipment manufacturers and the engineers 
of the operating companies. The ever-increasing de- 
mands of the utility companies’ engineers and operators 
for greater reliability, increased capacity, and improved 
performance arise from the knowledge gained through 
past performance of equipment tested in the laboratory 
of actual operating experience. Many improvements 
have come directly in this way, and the engineers of 
operating properties have had a major part in their 
development. 

Special joint research programs between utility com- 
panies and manufacturers have been conducted from 
time to time under actual operating conditions in the 
utilities’ plants, at a material saving of time and money. 
For example, where large quantities of high-pressure 
high-temperature steam are necessary to the experi- 
ments, the utility can provide the live steam and absorb 
the exhaust steam and the electric energy produced. 
Such research is encouraged and proves of mutual benefit 
to the utility, the manufacturer, and the customers of 
both. An illustration of such joint research is the tests 
carried out on a special superposed turbine built by 
Westinghouse Electric Corporation and installed at 
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Schuylkill station of the Philadelphia Electric Company. 


_ The unit, of 10,000-kw capacity with a full-size impulse 
wheel, operating at 1,250 pounds pressure and 900 


degrees Fahrenheit, was utilized for study of factors 


_ affecting performance of impulse blading under actual 


plant conditions. The results of these tests produced 
new information which already has been utilized in 
eliminating some difficulties with the blading of existing 
machines, and which, without question, has resulted in 


the ability to improve future designs. 


No small part has been played by the work of com- 
mittees of the national engineering societies, including 
the AIEE, the American Society of Mechanical Engi- 
neers, the American Society for Testing Materials, the 
American Standards Association; and of outstanding 
industry committees, namely, the electrical equipment, 
hydraulic power, and prime movers committees of the 
old National Electric Light Association, and, in more 
recent years, of the Edison Electric Institute and the 
committee on power generation of the Association of 
Edison Hluminating Companies. Through reports of 
operating performance and round table discussions 
between committee members and manufacturers, the 
time for proving new designs has been reduced con- 
siderably, and has increased greatly the rate at which 
each new step forward can be taken with confidence. 

The accomplishments throughout the industry in the 
past two decades toward conservation of fuel and other 
materials have been made possible by a number of par- 
ticularly outstanding basic developments. Of primary 
importance has been the ability to increase steam pres- 
sures and temperatures markedly and to increase the 
speed of rotating machinery. The first has been re- 
sponsible for the improvement in efficiency, and both 
have reduced greatly the weight of materials required. 
Both also have necessitated a tremendous improvement 
in the quality of material used. 

In 1925 thought had been given to increasing turbine 
speeds with greater unit outputs per pound of material, 
and one installation had gone into service at 1,200 
pounds per square inch pressure and a temperature of 
700 degrees Fahrenheit, but, because of lack of ex- 
perience with these steam conditions, pressure of 400 
pounds per square inch and temperatures of 700 degrees 
Fahrenheit were considered more desirable at the time. 


METALLURGICAL RESEARCH 


Since that time, continued studies of performance of 
metals for use at higher steam temperatures and pressures 
have produced alloy materials suitable for temperatures 
from 900 to 950 degrees Fahrenheit. In fact, a few 
installations have been designed for operating tempera- 
tures of 1,000 to 1,050 degrees Fahrenheit. One unit 
is operating at a nominal pressure of 2,300 pounds per 
square inch. It is of interest to note in passing that 
at 900 degrees Fahrenheit and above piping and equip- 
ment will have a dull red glow in the dark. 
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Utilization of these elevated steam conditions has been 
progressive. Trends may be arranged in two general 
classifications. Prior to 1930, the marked change was 
an increase in steam pressure in boilers and turbines. 
Temperatures were increased, but not to the range of 
today. The maximum temperature for this first step 
was in the vicinity of 825 degrees Fahrenheit. During 
the period from 1925 to 1936 turbine capacities for these 
higher pressure units were comparatively small. The 
higher pressures thereafter were accepted, and steam 
temperatures showed a gradually rising trend from about 


1939 on—the second step. Subsequent installations 


revealed a steady increase in capacities of Gees with 
the higher steam temperatures. 

Advancement in the art of welding is a most necessary 
adjunct, since elevated pressure and temperatures have 


required the elimination of bolted, flanged joints — 


wherever possible from the point of view of safety and 
economy. Welding processes have been developed to 
such an extent that most of the piping and most of the 
equipment in present-day plants may be welded most 
economically. 


PLANT REHABILITATION 


With the availability of new materials, thermo- 
dynamic research opened another major field of improve- 
ment. Many existing plants had been installed and were 
operating at pressures from 200 to 400 pounds per square 
inch and temperatures from about 500 to 700 degrees 
Fahrenheit. By installing high pressure boilers and 
turbine the exhaust steam from the latter could be 
utilized to drive the older turbines through existing steam 
piping kept practically intact. Installation of the new 
equipment, designed for operation at from 1,200 to 
1,800 pounds per square inch pressure and 900-950 
degrees Fahrenheit steam temperature resulted in re- 
juvenation of the older plant. The existing plant 
thereby was improved in efficiency, to an extent that 
permitted it to approach the economy of a new plant 
operating at the higher temperature and pressure. No 
new condensing equipment nor increase in circulating 
water were required with the additional capacity. In- 
stallation of the superposed turbine was an important 
factor in the postponing of obsolescence of low-pressure 
equipment and conserving material. 


3,600 RPM TURBINE GENERATORS—HYDROGEN 
; COOLING 

In order to prevent operating difficulties from dis- 
tortion and expansion, it was found desirable to reduce 
to a minimum the amount of material in contact with 
high-pressure and high-temperature steam. This called 
for turbine speeds of 3,600 rpm rather than 1,800 rpm 
generating units, which were the general practice for 
the power pressure range. Here again metallurgy was 
called upon, not for high-temperature metals, but for 
higher strength materials to withstand the forces de- 
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veloped in high-speed rotating parts. The larger 3,600 
rpm machines are less than ten years old, and in addition 
to their lower cost, they are, in general, more efficient 
and use less material. Contributing to this latter feature 
is the use of hydrogen, a less dense gas, rather than air 
for cooling the generator. With hydrogen cooling, the 
rating of the machine can be increased about 20 per cent 
for a given amount of active material. The life of the 
winding insulation is increased as a result of the absence 
of moisture, oxygen, and dirt, and possibilities of damage 
to windings from other causes are reduced. A few cross 
compound hydrogen-cooled machines of 100,000-kw 
capacity, 1,250 pounds per square inch with 950 degrees 
Fahrenheit steam, have been in commercial operation 
at 3,600 rpm for several years. 


STEAM GENERATING UNITS 


Substantial changes have taken place in the design 
of boilers and allied equipment. Units for large outputs 
generally have been accepted, some in capacities as high 
as 1,000,000 pounds per hour evaporation. Boilers of 
500,000 to 600,000 pounds per hour output are con- 
sidered commonplace. Most of the larger boilers are 
pulverized coal fired. An attempt also has been made 
to design these units for adaptability to varying classi- 
fications of fuels. The use of alternate fuels also has 
been considered with favor. The latter item was 
brought to prominence during the year 1939 when a 
coal strike was in effect. The ready adaptability to oil 
or gas was quite advantageous. In other instances, 
although the units are not equipped with alternate 
burning devices, conversion possibilities were allowed 
for in their design. 

Steam generating units of today bear no resemblance 
whatever to the boiler of 1925. Furnaces are universally 
water-cooled. Economizers and air preheaters have 
been added, whereas previously they usually were 
omitted. The superheater producing the high steam 
temperature has replaced some of the low-temperature 
heating surface, and, while the physical size of the unit 
has increased tremendously, the actual material per 
thousand pounds of steam produced has undergone a 
compensatory decrease. These changes in design also 
have increased the efficiency of steam production, so 
that now more energy in a fuel is converted to heat 
energy in the steam than was the case in the equipment 


of 1925. 


INTERCONNECTION 


Interconnection between systems by reducing the re- 
serve Capacity required, taking advantage of diversity, 
and permitting the operation of the most efficient plants 
in all systems for a greater number of hours has con- 
tributed not only to the safety of the systems so con- 
nected, but also to a noteworthy saving in fuel con- 
sumed. Interconnection permits each system to utilize 
with safety larger units than would be desirable with 
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individual operation, and this, together with the saving 
of reserve capacity, likewise has been beneficial in con- 
serving the raw materials which go into the building of 


a plant. 


HYDROELECTRIC INSTALLATIONS 


Where it has been economically feasible, the electrical 
utilities have installed hydroelectric plants to supply 
part of their power, and thus have contributed to the 
conservation of the nation’s fuel supply. In 1925 the 
privately owned hydroelectric capacity was 5,600,000 
kw, and in 1944 it was 8,800,000—an increase of 
3,200,000 kw. In the meantime, the publicly owned 
hydroelectric plants, which had a capacity of 600,000 kw 
in 1925, increased 5,200,000 kw in capacity to 5,800,000 
kw. Asa further comparison, in the year 1944 the total 
energy produced in privately owned hydroelectric plants 
was 41,000,000,000 kilowatt-hours, and that produced 
in publicly owned plants 33,000,000,000 kilowatt-hours. 
This indicates that the electrical utility industry has not 
been remiss in utilizing hydroelectric energy where it 
was beneficial to the customers supplied. 


HOW THE PUBLIC BENEFITS 


A complete discussion of all improvements in power 
supply would be beyond the scope of this presentation. 
The foregoing outlines some of the major accomplish- 
ments in generation over the past era. 

At the risk of repetition it can be stated that improve- 
ments in steam plant economy have conserved large 
quantities of fuel, and, together with centralized pro- 
duction permitting the use of larger units, have been 
responsible for the conservation of other natural re- 
sources of the country. 

The power industry is ever alert in sponsoring and 
adopting sound improvements, and its facilities continu- 
ally are being developed to meet any demands that may 
be imposed. 

The fuel economy curve however is flattening out 
rapidly. With today’s available heat cycles, further 
reduction in fuel consumption becomes increasingly 
difficult. Some other strategic point of attack may 
appear practicable later, such as direct conversion, in 
some manner, of heat energy in the fuel to electric 
energy. ‘The adaptation of atomic energy, as it is now 
known, to commercial power production may be 
realized economically some time in the future, but the 
development stage for this process no doubt will be long 
and tedious, assuming it is found to be applicable to 
our ever-increasing requirements. 

The result of all this activity since 1925 has been a 
steadily decreasing unit cost of electricity to the consumer 
(about 60 per cent of the 1925 cost) while in the mean- 
time the cost of living index for the United States from 
the United States Bureau of Labor Statistics shows, 
despite a drop in the 30’s, that during 1944 it was prac- 
tically equal to that of 1925. 
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Pacific Coast Convention, 
Seattle, Wash., August 27-30, 1946 


The Pacific Coast convention will be 
held in Seattle, Wash., August 27-30, 
1946, with headquarters in the Olympic 
Hotel. Arrangements are being made for 
a full postwar program of eight sessions, in- 
cluding a session which affords an opportu- 
nity for discussion on organization of the en- 
gineering profession; entertainment; sports; 
and inspection trips in a picturesque part 
of the Pacific Northwest. For the women . 
there will be scenic boat rides and auto- 


mobile sightseeing tours to the various 
points of interest about the city. The need 
to make hotel reservations early is stressed, 
as explained further under the heading, 
hotel reservations. 


ENTERTAINMENT 


The major entertainment event will be 
the reception and banquet on Thursday 
evening. ‘The reception will be held in 
the foyer outside of the Spanish Ballroom 


and will be followed immediately by the 
banquet. One feature of the banquet 
will be the presentation of the golf prizes 
from the tournament played the day 
before. 

A theater party is planned for Werner 
day evening at the Penthouse Theater. 
This is a theater at the University of 
Washington staffed entirely by students 
in the School of Dramatics. 

Entertainment is being planned for the 
women who are registered at the conven- 
tion. 
automobile sightseeing tours to the various 
points of interest about the city. The 
floating bridge across Lake Wasting ioe 
will be of interest to many. 


Sunrise Valley (below) in Mount Rainier 
National Park is on the route to Yakima, 


Wash. 
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(Above) Lake Washington Floating Bridge at Seattle is a four lane highway 
one and one quarter miles long 


Institute Activities 


(Above) Alder Dam and power plant on 
the Nisqually River are operated by the 
Light Department of the City of Tacoma 
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~ Schedule a Events 
All sessions to be held in ihe | ee Bowl at the 


3 Olympic Hotel 
Toedsy: August 27000 
8:00 a.m. Registration 


10: 00 a.m. Opening session 
2:00 p.m, Central stations session 
Wednesday, August 28 y 
9:00 a.m. Industrial and railroad session 
1:00 p.m. Golf tournament for the John B. Fisken 
Cup 
2:00 p.m. P Stadene papers session 
8:00 p.m. Theater party 
_ Thursday, August 29 
9:00 a.m. Aviation session 
2:00 p.m. Power systems session 
7:00 p.m. Reception and banquet 
Friday, August 30 
9:00 a.m. Discussion on organization of the engi- 
neering profession 
2:00 p.m, Communication 


GOLF 

The golf tournament will be held on 
Wednesday at the Inglewood Golf and 
Country Club. The tournament compe- 
tition will be medal play on handicap in 
foursomes for the John B. Fisken Cup and 


other prizes. a 


INSPECTION TRIPS" 


There will be inspection trips during 
the convention and on Saturday, August 
31. The trips in the city will include 
Boeing Aircraft Company, where the wind 
tunnel is of particular interest. The 
various substations of the Puget Sound 


Power and Light Company and the Seattle 


City Light Department will be visited. 
The University of Washington and various 
industrial plants, including lumber and 
plywood plants, will be inspected. 

Out-of-town trips will include the Puget 
Sound Navy Yard at Bremerton and lumber 
and pulp mills at Everett. The Sno- 
qualmie River hydroelectric plant of the 
Puget Sound Power and Light Company 
and the Nisqually River plant of the Ta- 
coma City Light Department are nearby. 
Mount Rainier National Park is also within 
a few hours’ drive of Seattle. The large 
Government power plants at Grand Coulee 
Dam near Spokane and at Bonneville Dam 
near Portland may be visited on the way 
to or from the convention. Victoria and 
Vancouver, British Columbia, in Canada 
may be reached by boat, rail, or car from 
Seattle. 


HOTEL RESERVATIONS 


Because of the limited space available 
at the Olympic Hotel, convention head- 
quarters, and the overcrowding of all 
hotels in the city, members should make 
hotel reservations immediately. ‘The com- 
mittee has reserved 200 rooms (doubles, 
with twin beds only available); rates, $6, 
$7, $8, and $10 for two people, or from 
$3 to $5 per person. The committee 
cannot be assured of any single rooms. 
Please make reservations for the Olympic 
by writing to C. H. Cutter, chairman, hotel 
and registration committee, 814 Securities 
Building, Seattle 1, Wash., stating the price 
of room preferred and with whom you 
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P Members of D Distri 6, 8, and 9 and the — 


Vancouver ‘Section who will attend the 


convention should register in advance by 
filling in and mailing the advance registra- 
tion card, which will be sent to them the 
first week in August. All others should 
register by writing to er ‘H. Cutter, chair- 
man, hotel and registration committee, 
814 Securities Building, Seattle 1, Wash. 


_ A registration fee of $2 will be charged all 


nonmembers except Student members and 
the immediate families of members. + 


iP COMMITTEES 
Pacific Coast convention 
members are: i 


J. Hellenthal, general chairman; H. M. Gustafson, vice- 
chairman; H.R. Brown, secretary; G. M. Palo, treasurer; 
D. I. Anzini, C. B. Carpenter, E. 8. Condon, O. A. 
Demuth, F. F. Evenson, J. P. Fraser, F. E. Gardiner, 
J. ¥. Gogins, L. D. Harris, E. A. Loew, F. O. 
McMillan, R. R. Richey, C. A. Rollins, W. C. Smith, 
C. F. Terrell. 


Subcommittee chairmen are: 


L. B. Robinson, program; E. B. Hansen, finance; C. 
H. Cutter, hotel and registration; R. E. Kistler, publicity; 
R. E. Lindblom, student activities; R. A. Walker, 
transportation and trips; C, R. Kingsbury, golf; H. R. 
Loew, entertainment; Mrs. C. S. Alger, ladies’ entertain- 
ment. 


Officers for 1946-47 
Announced at Annual Meeting 


Institute officers for the year commenc- 
ing August 1, 1946, were announced in the 
report made by the committee of tellers 
to the annual meeting of the AIEE held in 
Detroit, Mich., June 26. The new officers 
are: 

President: J. Elmer Housley, district 
power manager, Aluminum Company of 
America, Alcoa, Tenn. 

Vice-Presidents: E. W. Davis, chief elec- 
trical engineer, Simplex Wire and Cable 
Company, Cambridge, Mass. (District 1, 
North Eastern); O. E. Buckley, president, 
Bell Telephone Laboratories, Inc., New 
York, N. Y. (District 3, New York City) ; 
T. G. LeClair, staff engineer, Common- 
wealth Edison Company, Chicago, Il. 
(District 5, Great Lakes); R. F. Danner, 
general superintendent, Oklahoma Gas 
and Electric Company, Oklahoma City 
(District 7, South West); C. F. Terrell, 
vice-president, Puget Sound Power and 
Light Company, Seattle, Wash. (District 9, 
North West). 

Directors: J. F. Fairman, vice-president 
in charge of production, Consolidated 
Edison Company of New York (N. Y.), Inc.; 
R. T. Henry, chief electrical engineer, 
engineering department, Buffalo (N. Y.), 
Niagara, and Eastern Power Company; 
E. P. Yerkes, engineer of equipment and 
buildings, eastern area, Bell Telephone 
Company of Pennsylvania, Philadelphia. 

Treasurer: WW. I. Slichter, professor 
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‘committee — 


Calif. (directors). 


hat ae 
1946 Lamme Medal > . 
Nominations Due December 1 


Special attention is directed to the fact ars 


that the names of Institute members who — 
are considered eligible fo e AIEE Lamme ~ 
Medal, to be awarded early in 1947, may 
be subroiteed by any member in accordance 
with section 1 of article VI of the pea. 
of the Lamme Medal committee, as fol- 
lows: 

The committee shall cause to be published in one or 
more issues of Electrical Engineering, or of its successors, 
each year, preferably including the June issue, a state- 
ment regarding the Lamme Medal and an invitation 
for any member to present to the secretary of the In- 
stitute by December 1, the name of a member as a 
nominee for the medal, accompanied by a statement of 
his “meritorious achievement” and the names of at 
least three engineers of standing who are familiar with 
the achievement. 

Each nomination should give concisely 
the specific grounds upon which the award 
is proposed, and also a complete detailed 
statement of the achievements of the 
nominee, to enable the committee to deter- 
mine its significance as compared with the 
achievements of other nominees. If the 
work of the nominee has been of a some- 
what general character in co-operation 
with others, specific information should be 
given regarding his individual contribu- 
tions. Names of endorsers should be given 
as specified in the foregoing quotation. 


June Supplement in Preparation. Dis- 
cussions which have been submitted on the 
technical papers published in the January— 
June monthly Transactions sections of Elec- 
trical Engineering will appear in the June 
1946 ‘Supplement to Electrical Engineer- 
ing — Transactions Section” soon to be re- 
leased. This will complete the publication 
of papers and discussions presented at the 
New York winter convention, all of which 
will be in the 1946 Transactions volume. 
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Future AIEE Meetings 


Pacific Coast Convention 
Seattle, Wash., August 27-30, 1946 


Great Lakes District Meeting 
Fort Wayne, Ind., September 25-27, 1946 


ELECTRICAL ENGINEERING 


IHE BOARD OF DIRECTORS of the 
‘ American Institute of Electrical Engi- 
neers presents herewith to the membership 
its 62nd annual report, for the fiscal year 
ending April 30,1946. Itincludesa general 
balance sheet and other statements, show- 


ing the financial condition of the Institute _ 


at the close of the fiscal year, and a brief 
summary of the principal activities of the 
Institute during the year, more detailed 
_ information having been published from 
month to month in Electrical Engineering. 


BOARD OF DIRECTORS’ MEETING 


Five meetings of the board of directors 
were held during the year, four in New 
York, N. Y., and one in Cleveland, Ohio. 
Four meetings of the executive committee 
were held. 

Information regarding many of the more 
important activities of the Institute which 
have been under consideration by the board 
of directors and AIFE committees is pub- 
lished each month in the section of Electrical 
Engineering devoted to Institute activities. 


PLACES VISITED BY PRESIDENT WICKENDEN 
California 
Los Angeles Section; San Diego Section 


San Francisco Section 
University of California Branch, Berkeley 


Canada 
Montreal Section; Toronto Section 
Vancouver Section 


Colorado 
Denver Section 
University of Colorado Branch, Boulder 


Connecticut 
Connecticut Section, New Haven 
University of Connecticut Branch, Storrs 


District of Columbia 
Washington Section 


Florida 
Florida Section, Miami ° 
University of Florida Branch, Gainesville 


Georgia 
Georgia Section, Atlanta 


Idaho 

University of Idaho Branch, Moscow 

Mlinois 

Chicago Section; Illinois Valley Section, Peoria 
Indiana 


Central Indiana Section, Indianapolis 
Fort Wayne Section 


Massachusetts 

Joint meeting in Boston of Boston, Lynn, Providence, 
and Worcester Sections 

Northeastern University Branch, Boston 

Pittsfield Section; Springfield Section 


Michigan 
Michigan Section, Detroit 
Summer Convention, Detroit 


Missouri 
Kansas City Section 
St. Louis, Section 


New York 

New York Section, Nutley, N. J. 

North Eastern District Meeting, Buffalo 
Winter Convention, New York 


North Carolina 

North Carolina Section, Raleigh 
Southern District Meeting, Asheville 
Ohio 

Cincinnati Section; Cleveland Section 
Dayton Section 
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Oregon 
Portland Section 


Pennsylvania 
Philadelphia Section 
Pittsburgh Section 


South Carolina 
South Carolina Section, Columbia 


Texas 
South West District Meeting, San Antonio 


Utah 

Utah Section, Salt Lake City 
Virginia 

Virginia Section, Richmond 
Washington 

Seattle Section 


Spokane Section 
State College of Washington Branch, Pullman 


ANNUAL MEETING 


On account of the cancellation of the 
regular summer convention, the annual 
meeting of the AIEE was held in the Engi- 
neering Societies Building, New York, June 
27, 1945. “The annual report of the board 
of directors for the fiscal year which ended 
April 30, 1945, was presented in abstract 
by the secretary, and the treasurer’s re- 
port was presented by W. I. Slichter. Re- 
ports of the committee of tellers on votes 
for officers for the year to begin on August 
1, 1945, and for the proposed amendments 
to the constitution were presented. 

President-Elect Wickenden responded to 
his introduction with a brief address. 
Awards of Institute prizes were reported 
and presentations made to the winners. 
The election of Doctor C. E. Skinner as an 
honorary member was announced. The 
Lamme Medal was presented to Doctor S. 
H. Mortensen. The meeting was concluded 
with a brief review of Institute activities 
during the year by C. A. Powel, president. 


WINTER CONVENTION 


The 34th winter convention was held in 
New York, January 21-25, 1946, with a 
registration of 2,624, an all-time record. 
The program included 17 technical ses- 
sions, 8 conferences, and 3 symposiums, at 
which 78 technical and 24 conference pa- 
pers were presented, a conference on Insti- 
tute activities, a general session, and a joint 
evening session with the Institute of Radio 
Engineers. Other events were a dinner- 
dance; smoker; women’s luncheon, bridge, 
and fashion show; and inspection trips. 

In the general session, the Edison Medal 
was presented to Philip Sporn, executive 
vice-president, American Gas and Electric 
Service Corporation, New York, and an 
address on “Development of Atomic 
Energy” was delivered by Doctor J. R. 
Dunning, director of the division of war re- 
search, Columbia University, New York, 
and technical adviser, The Kellex Corpora- 
tion. 

The joint session with the IRE on 
Wednesdav evening was devoted to the pres- 
entation of the Hoover Medal to Doctor 
W.H. Harrison, vice-president, American 
Telephone and Telegraph Company, New 
York, and an address on “Some Electrical 
Engineering and General Aspects of the 
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Atomic Bomb Project” by Major General 
Leslie R. Groves. 


DISTRICT MEETINGS 


South West District Meeting. This 
meeting was held in San Antonio, Tex., 
April 16-18, 1946, with a registration of 
366. The principal sessions included 5 
technical, one on electrical problems in 
Mexico, one general, one for student pa- 
pers, and one for a general discussion of 
Institute activities. Other events were a 
banquet, smoker, inspection trip to Ran- 
dolph Field, luncheon meeting of the Dis- 
trict executive committee, and luncheon 
meeting of the Student Branch counselors. 


North Eastern District Meeting. Held 
in Buffalo, N. Y., April 24-26, 1946, this 
meeting had been postponed, on account of 
wartime travel congestion, from the spring 
of 1945. The registration was about 400. 
The chief activities were 8 technical ses- 
sions, a conference on quality control, a 
general luncheon, a banquet, a dinner and 
smoker, a student technical session, a Dis- 
trict executive committee luncheon, a 
Branch counselors’ and chairmen’s lunch- 
eon, inspection trips, a women’s luncheon, 
and a visit to Niagara Falls and dinner for 
women. 


COMMITTEE ON COLLECTIVE BARGAINING 
AND RELATED MATTERS 

The committee’s tentative report was 
published in the July 1945 issue of Electrical 
Engineering, and this report was given pub- 
licity by several of the other engineering 
societies by publication, or by mailings, to 
members. Also, in December 1945, the 
AIEE Sections committee mailed copies of 
the report to all AIEE Section chairmen 
suggesting discussions of it at Section meet- 
ings. The chairman and the secretary of 
the committee on collective bargaining and 
related matters have talked on this subject 
at several AIEE Section meetings. In all 
of these efforts at giving publicity to the 
tentative report, members have been urged 
to read the report and to send in comments 
and criticisms. To date less than 50 such 
comments have been received by the com- 
mittee. 

The interest in the subject, particularly 
on the part of younger engineers, continues 
at high level, but manifests itself in the form 
of inquiries pertaining to specific cases of 
attempts to place engineers in bargaining 
groups not of their own choosing, rather 
than in comments on the committee’s tenta- 
tive report. 

The preparation of a manual on the sub- 
ject of collective bargaining, as it relates to 
professional employees, has been followed 
actively by the committee and its consult- 
ant, Doctor Waldo Fisher, during the past 
year. Several chapters have been written 
and have been reviewed by the committee. 
To carry out this work, two two-day meet- 
ings of the committee with its consultant 
were held, one in September 1945 and the 
other in January 1946. Another such two- 
day meeting is scheduled for May or June 
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the manual 


“1946. eit an 


fall of 1946 


of the committee on 
he engineer. Such 


j t ped, 
‘publication of the manual by the several 
engineering societies participating in the 
work of the committee on the economic 
_ status of the engineer. — 

The committee has under consideration 
the mailing of a questionnaire to all mem- 
bers to obtain their views on the matter of 
collective bargaining by professional em- 

ployees, and on federal egislation affecting 
_ such collective bargaining. The committee 
is hopeful that such a questionnaire might 
be handled through the committee on the 
- economic status of the engineer, and go to 
‘the combined membership of the engineer- 


ing societies participating in the work of the © 


latter committee. 


COMMITTEE ON REGISTRATION OF 
ENGINEERS 


On August 28, 1945, the conference com- 
mittee on Model Law met to consider re- 
visions of definitions. A report on the ac- 
tions of the meeting was published in 
Electrical Engineering for May 1946, in con- 
nection with the complete text of the Model 
Law. 

This revision was discussed by the 
American Society of Civil Engineers’ com- 
mittee on registration of engineers at its 
meeting in January 1945, at which time the 
revision of the second paragraph of Section 
13 was recommended as quoted. 

The AIEE was invited to endorse the new 
draft. At the January 25th meeting of the 
AIEE board of directors, the following reso- 
lution was presented and adopted. 


RESOLVED, that the AIEE recognizes the registra- 
tion of engineers as a continuing practice and the 
Model Law for the registration of professional engi- 
neers and land surveyors, as adopted in 1943 and 
amended in 1945, as the widely accepted basis of its 
administration, and that the Institute endorses these 
procedures as well established. 


In view of this more positive action and 
changed position of AIEE, it was recom- 
mended that a new standing committee be 
appointed replacing the present committee 
on registration of engineers and that it have 
a scope of responsibility covering matters 
related to registration, to be reported at a 
subsequent meeting. (This recommenda- 
tion was adopted.) The drafting of scope 
was referred to the committee on planning 
and co-ordination. 

Notification of AIEE endorsement has 
been sent to the ASCE sponsors of the 
Model Law and to the conference commit- 
tee of the various societies. 

The present Model Law is the result of 
compromise and is subject to revisions when 
needed and proposed by the conference 
committee for endorsement by constituent 
societies. In order for the new standing 
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will lead to joint © 


SECTIONS COMMITTEE te 
7. Section Programs. - 


electrical industry afd to provide for the 
‘diversification of interest of the Section 
members. With the end of the war, it has 
been possible to give increased attention to 
student activities, social activities, more 
fellowship at meetings, inspection trips, and 
the broader subject of civic responsibilities 
_ of engineers. During the past year, Section 


officers have been generally more conscious 


of the importance of balanced Section 
operation, which provides activities to re- 
tain the older members as well as attract 
new members. In giving more time to 
creative work and the co-ordination of the 
activities of their Sections, many Chairmen 
have followed the suggestion of delegating 
to committees much of the operating work 
of running the Section. The increase in 
operating committees in the Section has 
resulted in more members working actively 
for the Section, which in turn has created 
additional interest. 


2. Sections Committee Organization. Be- 
cause of the volume of the Sections com- 
mittee work, the committee again was 
organized at the beginning of the year into 
two groups. The planning group, consist- 
ing of six members, initiates and develops 
all plans of the committee. The promo- 
tional group consists of ten members lo- 
cated geographically on a District basis, 
making it possible to handle much of the 
promotional work individually with the 
Sections. Most of the material used by the 
promotional group is sent to each member, 
who in turn supplements it with his per- 
sonal knowledge of local conditions, before 
contacting the Sections in his District. 
Close contact is maintained between the 
promotional group member and the vice- 
president of the District. 


3. Conferences on Section Operation and 
Management Held in Connection With District 
Meetings. Due to the cancellation of the 
summer technical meeting in 1945, the 
usual delegates meetings were not held. A 
program for conferences on Section opera- 
tion and management was developed by the 
Sections committee to be held at the indi- 
vidual District meetings early in the fall of 
that year. These meetings were presided 
over by the vice-president of each District. 
A detailed outline of the suggested con- 
ference was prepared by the Sections com- 
mittee for the information and guidance of 
the vice-presidents. No conference was 
held in District 3—New York, and District 
10—Canada. The Sections of the Cana- 
dian District divided their attendance be- 
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The Sections 
generally have been following < w. ‘program of 
expanding their activities to meet the in- 
_ creased scope and growing demands of the 


gates meetings, ° NV 
summer. convention. ae 


4, Technical fone 
ment of technical ZrOUps | 
tant part of the p ‘o ret 
interest of the ‘older members eal 
attract new members. The ons COr 
mittee sent a copy of the folder “Te 
Groups” to each Section chairman | 
ee GS of the year and, through its | 
motional group, has been making indi 1a 
contacts with those Sections where there 
possibility of the successful operation 
these technical groups. The promotional — 
group also has been supplying individual 
Sections with reports of examples of suc-_ 
cessful operation of these technical groups. — : 
The value of such groups operated within — 
the Section is becoming more g va 
recognized throughout the country. There — 
were 51 groups in active operation at the — 
end of the 1944-45 operating year. Re- 
ports received from the Sections indicate 
23 new technical groups have been formed — 
to date this year. Many other groups are 
in process of being formed. The Sections 
have been asked to explore thoroughly 
their area to make certain that they 
have the entire field of electrical engi- 
neering covered by suitable technical 
groups. 

5. Subsections. Subsection operation 
is a valuable means of accomplishing the 
important objective of the Institute, by — 
providing additional meeting places at 
which papers on electrical engineering sub- 
jects may be presented and discussed. 
With all the territory in the continental 
United States allocated to the Sections, the 
next logical step forward in the develop- 
ment of Section activities was to form Sub- 
sections or additional centers of electrical 
engineering influence. Many opportuni- 
ties exist for members in the remote areas 
of a Section territory to participate in Sec- 
tion activities through the development of 
Subsections in these area. A copy of the 
folder “‘Subsections” was sent to each Sec- 
tion chairman at the beginning of the year, 
and the promotional group of the Sections 
committee has encouraged the Sections to 
consider the opportunities which exist for 
the formation of additional Subsections. 
Examples of successful operation of Sub- 
sections were sent to the individual Sec- 
tions by the promotional group. Sub- 
section operation is becoming more popu- 
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_ societies. 
during the past year has been very great 


lar each’ year as its Paiac aes are more | 


widely recognized. Ten additional Sub- 
sections have started operation during the 
year, and there are now 25 Subsections in 
active operation. © _ Many additional loca- 
tions for Subsections are being considered 
_ by ie Sections. 


6. Local Councils of Engineering and 
Technical Societies. Participation of AIEE 
Sections in the work of the local council in 
_ their community provides. a means by 
_which the Section members can engage in 
- civic, legislative, and other similar broad 
activities of the engineering profession 
without the necessity of joining additional 
Interest in these local councils 


throughout the country. There are now 43 


- councils in active operation, about half of 
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which have been formed since 1940. Sev- 
eral additional councils are in process of 
being formed. In most cases not only the 
local AIEE Section has been very active in 
forming these councils, but also the mem- 
bers of the local AIEE Sections have been 
very active in the work of these councils. 
This activity has been encouraged during 
the past year by the Sections committee. 
On February 8, 1946, a letter was sent to all 
Section chairmen on the subject of these 
local councils. The promotional group has 
distributed to the Sections examples of the 
successful operation and organization of 
these local councils in various parts of the 
country. This Sections committee activity 
was designed to encourage AIEE Sections 
to become active in the formation of local 
councils in their areas where these councils 
do not exist and to encourage the Sections 
to become more active in local councils 
now in operation. 

The Institute has representatives on a 
committee of the Engineers Joint Council 
for the organization of the engineering pro- 
fession. This committee has approved for 
distribution to the local sections of the 
various societies, a report on the organiza- 
tion of local councils which closely parallels 
the information previously sent out by the 
Sections committee. The Sections of the 
co-operating societies have been requested 
to furnish certain information concerning 
local councils now in operation. This in- 
formation is to be used by the committee 
to develop plans for regional and national 
organizations for the engineering profes- 
sion. 


7. Section Finance. In co-operation 
with the finance committee of the Institute, 
plans were formulated to provide for certain 
increases in appropriations to those Sec- 
tions operating Subsections and technical 
groups. The plan for these additional ap- 
propriations was approved in principle by 
the executive committee of the Board of 
Directors and referred to the finance com- 
mittee. The proposed increases will cover 
the cost of the expanded activities of the 
Sections, and it is hoped that final approval 
will be obtained to place them in effect for 
the 1946-47 operating year. 


8. Student Activities. In co-operation 
with the committee on Student Branches, 
the Sections committee has developed a 
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plan of co-operation between the AIEE 
Sections and the Student Branches. This 
plan was distributed simultaneously on 
April 1, 1946, to the officers of each Section 
and Branch, Student Branch counselors, 
vice-presidents and District secretaries. 


Under postwar conditions, the Student ° 


Branches are resuming normal activities. 
It is essential that the AIEE Student 
Branches develop, as early as possible, the 
interest of those students who select elec- 
trical engineering. The Sections can assist 
materially in this important activity. Such 
help from the Sections gains increased im- 
portance now because of the maturity of 
those returning to electrical engineering 
studies after service in the Armed Forces. 


9. Educational Courses. In co-opera- 
tion with the committee on education, the 
Sections committee released a letter to all 
Sections calling attention to the opportuni- 
ties for additional Sections of the Institute 
to perform a worth-while service by offer- 
ing educational courses to their members 
and others. The letter explains how these 
courses are conducted and lists several 
suggestions on possible courses which could 
be offered at the beginning of the 1946-47 
operating year. 


10. Changes in Section Territory. The 
following changes in Section territory were 
made during the year: 

‘The Mexico Section was transferred from 
District 3 to District 7. This transfer was 
made with the approval of the vice-presi- 
dents of the two Districts concerned. The 
negotiations for the approval of the Mexico 
Section were handled by the Sections com- 
mittee. This transfer places the Mexico 
Section in direct contact with the adjoining 
territory, which has resulted in increased 
interest of the Mexico Section in the affairs 


of the Institute. 


The formation of the Illinois Valley 
Section was approved by the Board of 
Directors at its meeting on May 29, 1945. 
The territory of this Section comprises 22 
counties in the State of Illinois, which were 
previously a part of the Urbana Section. 
This new Section was formed with the ap- 
proval of the Urbana Section and the vice- 
president of District 5. 

The formation of the Beaumont Section 
was approved by the Board of Directors on 
June 27. This Section comprises 13 coun- 
ties in the State of Texas, which were for- 
merly the territory of the Houston Section. 
This new Section was formed with the ap- 
proval of the Houston Section and the vice- 
president of District 7. 


77. Annual Report of Section Chairmen. 
An annual report of Section chairmen was 
prepared by the Sections committee and 
distributed to all Sections at the close of the 
1943-44 operating year and the 1944-45 
operating year. This report provides a 
simple analysis of major activities and the 
organization of all Sections and contains 
much information of value to new Section 
officers in laying out their Section program 
for the year. This report also is sent to all 
vice-presidents, District secretaries, and the 
chairmen of all national committees. Due 
to the wide acceptance of this report, it is 
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planned to continue this feature at the close 


of the present operating year. i 


72. Section Operating Committees. On 
November 28, 1945, a letter was sent to all 


~ Sections suggesting the formation of addi- 


tional Section operating committees in. 
order to handle properly the increased ac- 
tivity within the Sections. The annual re- 
port of Section chairmen showed 348 com- 


mittees reported for 1943-44, as compared — 


with 410 committees reported for 1944-45. 
A list of suggested committees was given in 
this letter to the Sections. It was pointed 
out that spreading the work of the Section 
by the use of additional committees pro- 
vides an opportunity for more members to 
participate actively in the work of the Sec- 
tion, 


13. Section News Items for Electrical Engi- 
neering. A letter has been released to all 
Sections requesting news items for publica- 
tion in Electrical Engineering and again re- 
questing articles on subjects presented at 
Section meetings for possible publication in 
the general interest section of Electrical 
Engineering. ‘This activity has the approval 
of the publication committee and was pre- 
pared with the co-operation of the editor of 
Electrical Engineering. 


74. Co-operation With Other National 
Committees. In addition to close co- 
operation with the vice-presidents, certain 
features of the Sections committee program 
were co-ordinated with the Institute finance 
committee, membership committee, com- 
mittee on Student Branches, and the, com- 
mittee on education. 

Each of the Institute technical commit- 
tees also was approached in an effort to ob- 
tain the co-operation of these committees 
in the development and operation of tech- 
nical groups within the Sections. Several 
technical committees have participated 
actively in this program during the year, 
and it is believed that this work will serve 
as a pattern in the future for greater co- 
operation within the Institute. 


15. Delegates Meetings at Summer Con- 
vention. The Sections committee has 
prepared a comprehensive program for the 
Institute officers, Section delegates, and 
members at the summer convention at 
Detroit. Three parallel conferences on 
Section operation and management will be 
conducted on June 24th, with the delegates 
divided into groups representing the larger, 
intermediate, and smaller Sections. The 
conference of officers, delegates, and mem- 
bers will be held on June 25th. On June 
26th a conference on Section activities in 
connection with local councils of engineer- 
ing and technical societies will be held, and 
on June 27th a conference on Section— 
Branch co-operation is scheduled as a joint 
activity of the Sections committee and the 
committee on Student Branches. 


16. Committee Meetings. Due to the 
nature of the Sections committee work, the 
activities of the committee were carried 
on by means of correspondence. One 
meeting was held by the committee on 
January 22, 1946, in New York during the 
winter convention, with an attendance of 
51. At this meeting the entire Sections 
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Table I. 


Section and Branch Statistics _ 


Sections 
Number of Sections.......-- BARA if 2 on e| 864" Samer 5 ; ee 

ings held aaa ESS onpona tae wae! Agel! 
Meee eas ‘1183120, 1 196,346......113,531 
Branches A 1 i 
Number of Branches........-.++++ 2a alesis LOA eros cle, Le eee HAP Rare A sSene, rath 
Number of meetings held.......... 1 erence S46 ceed rare 2 taterevieis MOB teks BAT. ate ore Ole 
Total attendances. «.a.c0< <a css» vs 52, 285 i. savers Ua ageice.c BB 22F ad. ck 247 GB cosine 17,132.50. 22,844 
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committee program was reviewed, and 
plans for the remaining portion of the year 
were discussed. Minutes of this meeting 
were sent to all who attended and in addi- 
tion were sent to all vice-presidents, Dis- 
trict secretaries, and Section chairmen. 


COMMITTEE ON STUDENT BRANCHES 


The committee on student branches 
during the current year has exerted its 
efforts primarily toward the conversion of 
Student Branches from uncertain wartime 
operation to a stable, yet flexible, program 
of peacetime operation. 

A major step has been taken in the rein- 
auguration of District student conferences 
in connection with District meetings. 
Successful conferences in somewhat modi- 
fied form have been held at the South West 
District meeting, San Antonio, April 16-18, 
and at the North Eastern District meeting, 
Buffalo, April 24-26. A more compre- 
hensive conference has been planned and 
seems definitely destined for success at the 
Southern District meeting, Asheville, May 
14-16. 

For some time, a subcommittee on joint 
Student Branches, with J. F. Calvert as 
chairman, and comprising M. S. Coover, 
M. M. Cory, and J. E. Hobson, studied the 
possibilities of the operation of joint AIEE- 
IRE Student Branches, and at a meeting of 
the committee on Student Branches held in 
New York at the time of the winter conven- 
tion, January 22, 1946, made the following 
recommendations, which were accepted 
by the committee on Student Branches and 
approved by the board of directors of the 
AIEE: 


1. It is recommended that insofar as the establish- 
ment of joint AIEE-IRE Student Branches is con- 
cerned, that such branches not only should be per- 
mitted, but also should be encouraged, in accordance 
with the principles stated in the recommendations 
of the committee on planning and co-ordination. 
This should not be considered to oppose similar joint 
action with other technical societies. 


2. It is recommended further that the board of 
directors of the AIEE be requested to take appropriate 
action in co-operation with the proper representatives 
of the IRE, and at the earliest opportunity, to arrange 
all details essential to the successful operation of these 
proposed joint Student Branches. 


This means that Student members in 
either AIEE or IRE automatically share 
equal rights in joint Student Branches, in 
addition to the advantages offered by their 
particular society, and are eligible for ad- 
mission to a regular membership grade in 
either participating society without en- 
trance fee. It is hoped that such joint 
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Student Branches eventually will include 
Student members of other societies of similar 
type and policy. The plan proposes, in 
general, an engineering council at the Stu- 
dent member and Student Branch level. 

It is not intended that the identity of 
AIEE Student Branches be lost, for there 
will be many subjects and meetings of 
prime interest to AIEE Student members 
and of little or no interest to IRE members. 
Such meetings, as well as AIEE Student 
District conferences, and joint activities 
with AIEE Sections and Districts, will 
maintain the identity and independence 
of AIEE Student Branches, even while co- 
operating within their schools in joint 
Student Branches as recommended. 

Arrangements also have been made to 
distribute in reprint form the excellent 
series of three articles on ““The Unwritten 
Laws of Engineering” by W. J. King, 
formerly of the General Electric Company, 
and now with Battelle Institute. 

After acceptance of these recommenda- 
tions by the board of directors, this same 
subcommittee was requested to study and 
develop policies, programs, and practices, 
using Student Branches in the Chicago area 
as pilot projects, and to report their findings 
and recommendations to the committee on 
Student Branches at its annual meeting in 
connection with the summer convention in 
Detroit, June 24-28, 1946. 


FINANCE COMMITTEE 


Institute revenue has been sustained at a 
high level for the fiscal year as a conse- 
quence of growth in membership and a 
steady demand for Institute publications. 
Attention is directed to the detailed finan- 
cial statements on pages 18, 19, and 20, 
and especially to Exhibit B in which report 
is made on cash receipts and disburse- 
ments, and the excess of income over ex- 
penditures is shown. 

The budget presented to and approved 
by the board of directors provided for the 
effective continuance of all Institute activi- 
ties and proper participation by the Insti- 
tute in matters of common interest with 
other technical societies and associations. 
All expenditures have been in accordance 
with the intent of the budget items, some 
upward revisions of detailed figures having 
to be made to meet rising costs, especially 
iu connection with items concerned with 
the publication of Electrical Engineering. 

An amount of $1,762.38 was placed in 
the Member-for-Life fund, and the excess 
of income over expenditures has permitted 
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Government bonds, and the market value o 0! 
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all items in the present portfolio fund have 

been approved from the standpoints of 

appropriateness and diversification. 
Institute expenditures are budgeted to 


come within anticipated income, and the 


present sound financial condition reflects 
the conservative policy that has been fol- 
lowed over the years. The steady growth 
of the reserve capital fund is indicative of 
the ability of the Institute to render the 
character of service to the membership that 
may be indicated to be desirable and gives 
assurance with regard to the availability of 
funds to continue at proper level essential 
activities at such times as income might be 
temporarily affected by unforeseeable in- 
fluences or economic conditions. 


TECHNICAL PROGRAM COMMITTEE 
With all In- 


Reconversion Programs. 


‘ 


stitute and District meetings, except the 


winter meeting, canceled in 1945 and with 
various strike situations in 1946 the ar- 
rangement of adequate technical programs 
during the reconversion period has been 
difficult. To substitute for the canceled 
1945 meetings, spring, summer, and fall 
technical paper programs, with preprints 
of the papers available, were announced 
nationally and offered for discussion by 
mail. A comparison of the number of 
papers offered on the three programs by 
mail with the number of papers for the 
three corresponding meetings of the pre- 
vious 12-month period is of interest. The 
results shown in Table II represent a 49.1 
per cent decrease in the number of papers 
offered, notwithstanding the special efforts 
that were made to announce the substitute 
plans in advance and solicit papers to keep 
pace with the many developments. The 
comparison serves to illustrate the value of 
technical meetings as a stimulus for the 
production of technical papers on new de- 
velopments to keep the membership in- 
formed of advances in the profession. 

The 1946 winter convention was an 
outstanding success with a registered at- 
tendance of 2,624, which exceeded all pre- 
vious records. Among the high lights of 
this convention was an address on the de- 
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_ velopment of atomic energy by Doctor J. R. 


Dunning at the general session, followed by 


an address in the evening on ‘Some 


4 


Electrical Engineering and General Aspects 
of the Atomic Bomb Project” by Major 
General Leslie R. Groves, and a sym- 
posium on nuclear energy which brought 
together the views of well-known people in 
the fields of physics and research. The 
number of papers presented for the year 
and the number recommended for the 
Transactions are shown in Table III. 


Analysis of Subject Matter. | The papers 


for the year have been analyzed on a per- 


centage basis and classified into six broad 
fields of electrical engineering. In Table 
IV, the classification is compared with an 


occupational analysis of the membership 


made in 1940. When itis considered that 


those engaged in electrical manufacturing — 


and educational work have considerable 
interest in all of these fields, the comparison 
indicates a reasonably close correlation be- 
tween the percentage of papers presented in 
the first three fields and the percentage of 
the membership occupied in those fields. 
With the abandonment of wartime restric- 
tions, it is apparent that material in the 
industrial and communication fields has 
come to the fore. The 20.3 per cent papers 
in the industrial and railroad fields repre- 
sents a fairly uniform distribution of sub- 
ject matter into subjects such as electric 
welding, industrial distribution, quality 
control and statistical methods, induction 
and dielectric heating, industrial control, 
and railways. In the field of communica- 
tion, seven of the papers were on the subject 
of radar. As might be expected with the 
end of the war, the number of air transporta- 
tion papers has decreased from a high of 
37.5 per cent for the previous year to 13.1 
per cent for the past year. The program for 
the forthcoming summer convention will 
bring forth additional papers in the fields 
of communication, industrial control, and 
servomechanisms, which heretofore have 
been highly restricted. 


Exploratory Work. The committee has 
worked in close co-operation with the com- 
mittee on planning and co-ordination in 
connection with the study of the organiza- 
tion of the engineering profession and the 
technical activities of the Institute. The 
technical committee chairmen have ana- 
lyzed the methods of operation of some 44 
other engineering societies, as a background 
for further consideration in organizing the 
technical activities. With a membership of 
24,526 on January 1, 1946, and an increase 
of 1.33 per cent since January 1, it is not 
unreasonable to expect an average mem- 
bership for the next five years of 28,000 
members and an average number of papers 
per year of approximately 270. The in- 
crease in membership and the average 
number of papers during two 5-year periods 
is shown in Table V. Steps already have 
been taken to provide for this expansion 
and to keep the membership fully informed 
of new developments in the field of elec- 
trical engineering. 

The committee has recommended that 
the chairmen of technical committees re- 
view all contacts with similar committees of 
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Table I. Comparison of Programs by Mail, When Meetings Were Restricted, 
With the Programs for the Three Previ 


ous Corresponding Meetings in 1944 


Transactions Transactions 
Papers Papers 
en 
Spring technical paper program. ........... 19 Boston sfiraayscisisvelsiare steal eRe ee 12 
Summer technical Paper program........... 31 Sty Louisnticcssic coe vthrorenmen tome 85 
Fall technical paper program............... 30 Los Angeles\y Jason ne.. none iret ee eee 60 
aE Otal deri etsiete alkiine ere eee sce 80 Totals jsteralecienssefage (aus iachsponsteisin eae oie Cee 157 
Per cent decrease aa 49.t per cent 


other organizations and explore the possibil- 
ities of establishing new contacts in accord- 
ance with Section 86 of the bylaws. Closer 
ties with the District meeting committees 
and Sections have been suggested, with the 
recommendation that technical committees 
give consideration to planning important 
sessions on specific subjects appropriate for 
the localities of District meetings. It was 
further recommended that the Institute 
should adopt the policy of supplementing 
the three national conventions with another 
national convention to be held annually in 
the Midwest in October. 


Table III. Number of Papers Presented 
During the Year Ending April 30, 1946 


Number Number of 
of Transactions 
Papers Papers 
Spring technical paper program. 19 ....... ie) 
Summer technical paper pro- 

QUAI Sepa ee ta sotere elalece ate eat SHINEE Aen 31 
Fall technical paper program... 30 ....... 30 
Winter convention............ Uwe Seodcs 68 
San Antonio meeting.......... CAC As es 3 
Buffalo meeting). nice oe eae 53 Bross. 2 

22 War evata leks 153 


* Includes 3 representations from summer and fall 
technical paper programs. 


Discussions are being carried on with the 
publication committee to permit publica- 
tion of papers arising from joint meetings 
with other societies. The technical program 
committee and the publication committee 
are working jointly on an analysis of sug- 
gestions received through the study of the 
Institute’s technical activities which pertain 
to publication policies. 


To provide greater interest for younger 
members, the committee has recommended 
that a study be made with a view toward 
holding commercial exhibits at conventions 
rather than excluding them. The com- 
mittee also recommended to the winter 
convention committee that the next winter 
convention be held in a hotel rather than 
in the Engineering Societies Building. 


PUBLICATION COMMITTEE 


The publication activities during the 
year have been influenced strongly by the 
termination of hostilities in World War II, 
which lifted many wartime controls, and 
by the cancellation of AIEE national and 
District meetings after February 1, 1945, 
which greatly reduced the material avail- 
able for publication. Publication policies 
and procedures remained unchanged as 
papers and discussions resulting from the 
technical paper programs, which replaced 
the usual meetings, were treated in the 
normal manner. 

In accordance with current publication 
policies, the 1945 Transactions volume con- 
tains all approved 1945 technical papers 


Table V. Growth in Membership and 
Expected Average Number of Papers in 


the Next Five Years 


Average 
Approximate Number 
Average of Papers 


Membership Per Year 


5-year period following 1925..... 18,000T err 160 
5-year period following 1940..... 20,000 .....200 
5-year period following 1945..... 28,000*..... 270° 


* Forecast. 


Table IV. Comparison of Classification of Papers in Six Broad Fields With an 
Occupational Analysis of Membership as of 1940 


Per Cent Occupational Analysis of Membership 
of Papers (1940 Survey) 
Genitral stations's 2). 6.6 «10s s)es siereteleinys o1e1< 27.4 Lightiand powers. scrtelelelels tele!s r eyes) 
GomMUBICAtiONs ome oes +'e14 = seleloele! so ais 1337; Communication’ egrajeterelee,<fitlerseret steers Sil 
Industrial and railroad.............+.. 20.3 Industrial and railroad................ 11.4 
Air transportation: 6 02%. ccieee  csinne ss 13.1 Government menepem is ieet iia ere ay 
Electric machinery.....6.06). 0 wecisieee ess 14.4 Elecrtical manufacturing.............. 25.8 
Basic sciences and measurements........ 11.1 Educational ayaa stegege ote alot eer tyne 5.4 
—— Consultants and large contractors. ...... 4.4 
100 per cent Miscellaneousin.aiecipaeiere ie -)an)sicrer-ne 11.9 
100 per cent 
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and related discussions. Two semiannual 
“Supplements to Electrical Engineering— 
Transactions Section” were produced, on 
the usual limited-edition advance-order 
basis, containing (1) technical papers that 
could not be accommodated in the monthly 
‘Transactions sections of Electrical Engineering, 
and (2) all approved discussions. 

Relaxation of strict censorship controls 
was reflected in the increased content de- 
voted to wartime developments. 

The easing of restrictions on paper supply 
permitted a return in January 1946 to the 
larger trim size and to the format that had 
been used in Electrical Engineering in 1943. 
A paper somewhat heavier than that used 
in 1945, but still not so heavy as the prewar 
paper, also was obtained. 

The reduction in material for publication 
caused primarily by the cancellation of 
meetings, but possibly influenced also by 
the letdown following the end of fighting, is 
shown by a comparison of the numbers of 
pages of various classes of material pub- 
lished in the calendar years 1944 and 1945, 
as compared with 1941 as the last prewar 
year: 


MEMBERSHIP COMMITTEE 

It is quite interesting to note at this time 
that the growth in membership for the 
year 1945-46 has exceeded by a consider- 
able margin the gain of any previous year 
in the history of the Institute. The net 
gain is 2,018 which brings the total mem- 
bership to 25,090. The rate of gain in 
1945-46 was 8.7 per cent, and the rate of 
gain for the 1944-45 period was 7.8 per 
cent. In the past two years, the numerical 
net gain has been 3,683. Judging from the 
rate at which new applications and appli- 
cations from former members for reinstate- 
ment or re-election are being received, it 


‘would appear that the membership for the 


coming year is destined to continue to in- 
crease at a high rate. 

The number of persons who were classi- 
fied as having an “‘inactive status” because 
of military service or for other causes re- 
sulting from World War II was 2,259 at the 
end of the fiscal year 1944-45. This num- 
ber increased to approximately 2,500. 
However, on April 30, 1946, the total had 
dropped to 1,809. This is a favorable trend 
and demonstrates the desire of the persons 


Numbers of Pages of Published Material 


Electrical Engineering 


Transactions Only 


General 

Interest Transactions Technical 
Year Articles News Section Papers Discussion Total 
LORI Erna, cesses Dee peep aa a, nike PBL. cele ptecaciene © GOO. mcutetee eerie Baa Mery sare sin tea 2G8 deters same. slate 2,028 
EAA) 5, sietetr ke "x's BAO Sas tise Cate DEE 5 ho chats bscoyeters Blot aye ysceia tienes MOS Reatee erst, 9c ZEA racietes siesta rs 1,922 
BOA cd ays aceite on 7A. le a Be le shies apemtaee TOO. vores Freee AOU relates om 9 DA Sreihed te teva) are 1,486 


It may be noted that the nurmber of pages 
in the “‘Transactions” section of Electrical 
Engineering in 1945 was maintained by pub- 
lishing therein a greater proportion of the 
year’s total of technical papers than was 
done in 1944. The use of a paper of lighter 
weight and the easing of paper restrictions 
in the latter part of 1945 permitted the 
number of pages in Electrical Engineering to 
be held at a fair level in spite of an increase 
in the number of copies printed, from 
26,250 in December 1944 to 28,750 in 
December 1945. It was possible also to 
restore the 1945 annual report of the AIEE 
‘board of directors and the annual reference 
index to complete circulation. Only a 
limited distribution had been made in 1944 
in order to conserve paper for text pages. 

Advance pamphlets of approved tech- 
nical papers were produced as required by 
the technical program committee for dis- 
cussion by mail on summer and fall pro- 
grams in 1945, and for regularly scheduled 
meetings beginning with the winter con- 
vention in January 1946, 

The quarterly AIEE “Bulletin” for In- 
stitute members in the armed services was 
continued through the issue of February 
1946. The number of members receiving 
the ‘Bulletin’? decreased rapidly with the 
demobilization of the Armed Forces. 

Revision of the booklet, “‘Information for 
Authors,” to which reference was made in 
last year’s report of this committee was de- 
ferred. 
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in this classification to return on their own 
motion to active membership status as 
promptly as possible. The policy of the 
Institute in this connection seems to have 
proved to be quite beneficial. 

Starting in the year 1942, a renewed 
interest in the Institute was manifested by 
persons who had been members formerly. 
During that year, 237 were either reinstated 


or re-elected to membership. In 1943-44 
the number in this group was 301. The 
corresponding numbers for the years 1944— 
45 and 1945-46 are 366 and 401, respec- 
tively. This trend is significant, as is the 
fact that the number in arrears for the 
fiscal year April 30, 1946, is only 954 or 
3.8 per cent of the total membership. It 
will be recalled the corresponding number 
for those in arrears for 1944—45 was 902. 

The number of transfers from the As- 
sociate and Member grades to higher grades 
of membership was 559. This number cor- 
responds with totals of 464 and 420, respec- 
tively, for the years 1944-45 and 1943-44. - 

The total losses in membership for the 
year (Deductions, Table VI) was 600, or 
102 lower than in 1944-45. From the same 
table, it will be seen that the total new 
members qualified was 2,217, an increase 
of 216 over the corresponding period in the 
previous year. The membership, not in- 
cluding Student members, is divided as 
follows: 


Membership Grade Per Cent 
HonOt anys sie. 2 95 aw toh olss tae. do Maile tere 0.04 
BMWS gs swtaigcsninie es 0% sew ee abte seein 3.93 
WMemibtts, o2/s/snje sie tes - ad eltae 9 > ne ges 27.47 
Six-Wear Associates .....5 ive aw ebay > SRS eee 29.29 
Associates... om scnia 08> ae sae 5 ere 39.27 
100.00 


The Member and Associate Grades have 
increased 0.44 per cent and 0.48 per cent, 
respectively, while the six-year Associate 
grade has decreased 0.90 per cent. 

From Table VII, it will be noted that the 
number of applications from the Student 
members is once more ascending and that 
the applications from all other sources in- 
creased by 274 or 12.7 per cent. The total 
increase in applications was 333 or 13.7 
per cent. No direct comparison between 
this Table and Table VIII can be made, 
since all applications received during the 


Table VI. Membership Statistics for Fiscal Year Ending April 30, 1946 
Honorary 6-Year 
Members Fellows Members Associates Associates Subtotals Totals 

Membership April 30, 1945........ Gui eit S1Ace. ... G28 av ucde G:9635c think B 95d cs Ne twee een 23,072 
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New members qualified... ... te.vs vcheae un Ee ee 26251 He F953. he 2,217 
Former members reinstated or 

POSSE oth balk ocsin c/s ieee cid, os bbl ataioke Sie ventas it ene BO we wate FL ee 401 
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Leameeras Peicia vk ee ee ees et Se LL Sars S600. 2 DOS 2c hiss cca eee 1,484 
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Deductions 
Died, isp a haere Fei ty tase Wan ve dix Sinai erst aR ee Divan AS diese ty ot 
FES GNCE Se Apo Nate's 9.4 chy.0!o/nrneleanath's Vere Sete NeRE RS 20 nicer 90.) nae 
Dropypced: sicthihiy swiss € vi gid Gente hata ee. 8 ee ee cha  < 35: \aiee EY Seat 
x Subtotalk, «,.i. staanttogie cee te ae US eee 1149). eet BAR nies a 228s. cinaieh 600 
W PAMBL OLN 2. ceis ys hsa PART ONT EIS. eet Oe Oi vhs ee Aalst LSOTA:, rmarets 1,484 

Tatas teens his sie mirage ec uments ot LSE coe DOB. Sah G20 1 COT es 2,084 
Net changes. reese cece eee e et eeaes ds anes a Ay tie ie Ober inte B85 4 Ke 902. Oe. 2,018 
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Table VII. Number of Applications 
Received From Student Members and 


increase in renewals is 226, bringing the 
total increase to 474. The Student mem- 


stitute headquarters. Undoubtedly, also 
the present economic situation and prob- 


From All Others bership now stands at 5,087. able future trends in the scientific and ‘in- 
Table IX is arecord of the total member- dustrial world are factors which have con- 
Year Ending ship of the Institute by years since 1884 and _ tributed to this rather unusual growth. 
April 30 Students — All Others Total _is given for information purposes. 
1946 308 2.453 2.761 Table X is the usual listing of the peace Table IX. Record of AIEE Membership 
repre te sips electing Baath Lae evi of AIEE members reported in Electrical 
nant BAD Soran d Sek Oak sce areas Nats . : : 
LAA cece 2er2 AGEs ach eee 1; 908 sso omerits 2,374 Engineering as having died during the fiscal Total Total Total 
14S Baa LOO oraroceers sie Uy eis Seales 2,214 year 1945-46. By this method areadyrefer- Year May1 Year May1 Year May t 
See Pe anata O Ieee aida SOBs cater eres 2,002 ence is provided. 
The new booklet which was reported last 1884... 71 «-1905.... 3,460 1926....18,158 
i ; T8895 ae. 209 1906.... 3,870  1927....18,344 
Table VIII. Number of Student Mem- °*" s ee Aes 2 a Pas aes a Sie 1sseeee 250 1907.... 4,521 1928... .18,265 
bers as of April 30 MEM DEESHED COMMIUTICE TORTESe Parlcularly "- 1ga7-% \2 3i4all 190BHsies 674 nd Sbeneeet seas 
when contacting prospects for membership 1889. , 333 1909.... 6,400  1930....18,003 
ie in the Institute has been completed. It is 1890..... 427 1910.... 6,681 1931....18,334 
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Report of Board of Directors 


BOARD OF EXAMINERS © 


Statistics relating to the number of cases 


handled are given in Table XI. Members 
of the board have attended the scheduled — 


monthly meetings very regularly, and the 
volume of work has justified fully the in- 
creased number of members which was 
arranged early in the season 1945-46, 

The board wishes to reiterate its recom- 
mendation that local Section membership 
and transfer committees shall exercise more 
care in submitting applications, to insure 


that they are in line with constitutional re- 


quirements and particularly that they shall 
contain extensive and detailed experience 
records of the candidates which will reveal 
the degree of responsibility these candidates 
have had in connection with their various 
assignments. 

It has been noted that an excessive 
amount of time has been consumed by the 
members of the board of examiners in 
interpreting the records of the candidates, 
and in too many cases applications have 
had to be returned for additional informa- 
tion, which in its opinion places an undue 
burden on the headquarters office. 


Table XI. Applications for Admission 
and Transfer* 


Applications for Admission 


Recommended for grade of Associate....1,464 
Re-elected to the grade of Associate..... 129 } 
Not vecommmicnded «(opie «cei nn = a) 8 
1,601 
Recommended for grade of Member.... 334 
Re-elected to grade of Member......... 23 
Blot reramIncn Ged’. ce seieieh slain eiereiel 65 
422 
Recommended for grade of Fellow...... 2 
Re-elected to the grade of Fellow....... 0 
Wot recommended scm eis srieia's csi = 2a 01 0 
2 
Applications for Transfer 
Recommended for grade of Member.... 450 
Not recommended for grade of Member.. 28 
478 
Recommended for grade of Fellow...... 90 
Not recommended for grade of Fellow... 4 
94 
Students 
Recommended for enrollment as Students...... 1,568 
AL otal Ratna sie Ce hel arora cteharsreMale fale sl 4,165 


* This tabulation does not include April 1946 meeting 
figures. 


COMMITTEE ON TRANSFERS 


The members of the committee on trans- 
fers have co-operated actively during the 
year with the many Section officers and 
transfer committees of the Institute, ex- 
plaining the requirements of the several 
grades of membership, and the required 
qualifications for transfer from Associate to 
Member and from Member to Fellow. 

During the present year there have been 
a large number of transfers from the grade 
of Associate to Member and from Member 
to Fellow throughout all parts of the United 
States and Canada served by the AIEE. 
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Institute, will be made this 
first time in connection with the D 
meeting. 

Last November, Secretary Henline in- 
vited the attention of the vice-presidents of 
the even-numbered Districts to the avail- 
ability of these awards as described in 
Electrical Engineering for January 1945, page 
Shik 

It will be recalled that this form of award 
financed by the income from the members- 
for-life fund, is on trial for two years—for 
even-numbered Districts this year and for 
odd-numbered Districts next year. The 
interest shown in this form of award this 
year and next year will determine whether 
or not it will be continued. 

COMMITTEE ON CODE OF PRINCIPLES 

OF PROFESSIONAL CONDUCT 


ar for 


This committee held no formal meetings 
during the year but carried on its activities 
by correspondence. Various members of 
the committee have been active in their geo- 
graphical areas and local engineering socie- 
ties in bringing to the attention of engineers 
and others the Institute’s code of principles 
of professional conduct and in advancing 
the Engineers Council for Professional De- 
velopment canons of ethics for engineers. 

One case of alleged violation of profes- 
sional ethics by an Associate of the Institute 
has been brought to the attention of the 
committee and is still under consideration. 


1 


COMMITTEE ON CONSTITUTION AND 
BYLAWS 


On January 4, 1946, the committee on 
constitution and bylaws made the following 
recommendations to the board of directors: 


1. An amendment to Section 48 of the bylaws 
changing the basis of allotting funds to the Sections 
in order to conform with the action of the board on 
November 2, 1944. 


2. An amendment to Section 65 of the bylaws, 
adding the name of a new committee on industrial 
control devices to the list of technical committees. 


3. Changes in the bylaws transferring the Mexico 
Section from District 3 to District 7. 


4. ‘he word “national” to be deleted from the 
bylaws whenever it occurs in, connection with the 
titles of officers, committees, and meetings. This 
was in line with similar action taken last year in 
eliminating the word “national’’ from the titles of 
officers, committees, and meetings wherever it oc- 
curred in the constitution, 


On March 13, the committee recom- 
mended an amendment to Section 51 of the 
bylaws to make the definition of a “univer- 
sity or technical school of recognized stand- 
ing” consistent with our present-day prac- 
tice of accrediting engineering schools by 
the ECPD. 

Recent action by the board of directors 
brings two more amendments to the com- 
mittee for consideration. It is hoped that 
these can be presented to the board and 
action taken before the close of this adminis- 
trative year. They are: 


1. To amend the list of standing committees to in- 
clude a committee on registration of engineers to 
succeed the present special committee of that name. 
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etroit 


met! 
may seem desirable to i 
and the procedures of the Instit 
ciently flexible and adaptable tot 
count of progress in the art and 
velopment of new fields of interest, and to 


respond promptly to changing social, po- 
litical, economic, and other conditions af- 


fecting the welfare of society and of.engic: é q 


neers. 

A conference on Institute activities was — 
conducted by the subcommittees on Wednes- 
day, January 23, at the winter conven- 
tion, as a first step toward finding out what — 
the members believe the Institute should be 
doing or should do in a different way. The 
technical part of the discussion included 
suggestions for regional meetings on specific 
subjects and reorganizing the technical 
committee structure to form semiautono- 
mous technical divisions to foster and cor- 
relate technical activities in related sub- 
ject fields. During the professional activi- 
ties part of the conference, four proposed 
plans for organizing the engineering pro- 
fession were presented and discussed. Opin- 
ions were expressed on many phases of the 
organization problem including collective 
bargaining and unionization of engineers. 

The technical activities subcommittee is 
also a working group of the technical pro- 
gram committee and thus accomplishes 
many of its projects through this committee. 
This close interrelation results in co-ordi- 
nated consideration of technical activity 
and organization matters. 

The executive committee approved and 
referred to the committee on constitution 
and bylaws the recommendation of the 
subcommittee and the technical program 
committee that an annual Midwest Conyen- 
tion be held. Other joint projects are de- 
scribed in the technical program commit- 
tee’s report. 

The professional activities subcommittee 
has arranged for representatives to partici- 
pate in discussions of Institute activities at 
Section meetings in Boston, Lynn, Pittsfield, 
and New York; and at District meetings 
as follows: the North Eastern in Buffalo, 
N. Y., the Southern in Asheville, N. C., 
and the South West in San Antonio, Tex. 

The problem of organizing the engineer- 
ing profession is one of the main interests of 
the subcommittee. A questionnaire has 
been prepared to obtain the opinions of 
members who attend the meetings where 
the matter is discussed. The four proposed 
plans for organization of the engineering 
profession originally presented at the 
winter convention have been revised and 
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published in Electrical Engineering and are 
now available as a reprint. 

_ The executive committee approved a 
recommendation originated by the sub- 
committee to replace the special committee 
on registration of engineers by a standing 
committee. A draft of the scope and duties 
for this committee was submitted as re- 

~ quested by the board of directors. A recom- 
mendation for forming joint Student 

Branches also was approved by the board 
_of directors and referred to the committee 
on Student Branches with the suggestion 
that the latter work with representatives of 
other societies in developing a specific plan 
of co-operation. 

A study is under way as to how to relieve 
the president of some of the burden of his 
office. 

The subcommittee is endeavoring to find 
out what the problems and needs of the 
younger engineer-employees are, and what 
the Institute can do to get and keep their 
interest. 


COMMITTEE ON SAFETY 


The committee held one meeting during 
the past year, at the winter convention. 

Through arrangements with the Ameri- 
can Medical Association the paper by Doc- 
tor C. K. Drinker on “Use of Drugs in Re- 
Suscitation from Electric Shock’? was pub- 
lished in the Journal of the American Medi- 
cal Association, June 30, 1945. This paper 
which had been presented at the commit- 
tee’s meeting in January 1945, also ap- 
peared in Electrical Engineering, August 1945. 

Under the heading “Safety Topics” in 
the January 1946 issue of Electrical Engi- 
neering, the committee directed attention of 
Institute members to the importance of 
safety engineering work in the postwar 
period as set forth in the National Safety 
‘Council publication, “‘Industrial Safety To- 
morrow.” 

At the January 1946 meeting, the com- 
mittee again emphasized the importance of 
promoting safety engineering work in the 
Student Branches and Sections, and formu- 
dated plans for appropriate communications 
to the Student Branch counselors and 
Section officers. 

Report was received from the Institute’s 
représentatives on the electrical committee 
of the National Fire Protection Association 
concerning the adoption in Chicago during 
October 1945 of revisions of the National 
Electrical Code, of which the 1946 edition 
is expected to be issued before the end of 
this year. 

The committee contemplates resumption 
of its work with the AIEE committee on 
domestic and commercial applications on 
the study of electrical hazards to farm 
animals, which had been started and had 
to be deferred because of war conditions. 

The attention of the committee was 
directed to the report on fatalities in the 
electric light and power industry during 
the year 1944 as prepared by the Edison 
Electric Institute accident prevention com- 
mittee. Over the past four years, an 
average of 81 per cent of the fatalities in 
that industry have been shown to be due to 
electric shock and burn, and the commit- 
tee recognizes the importance of steps be- 
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ing taken to stress the fundamentals of this 
‘Iatter in appropriate ways for the benefit 


of Institute members concerned. 

Plans were completed for a session under 
the auspices of the committee during the 
1946 summer convention, and there was dis- 
cussion of important subjects in the field of 
electrical safety, on which it is planned to 
have papers prepared or other appropriate 
presentations made for discussion at the 
forthcoming national meetings. 

W. T. Rogers was appointed to serve as 
liaison representative of the committee with 
the American Society of Safety Engineers, 
and W. R. Smith will continue to serve in 


_ such capacity with the accident prevention 


committee of the Edison Electric Institute. 


UNITED STATES NATIONAL COMMITTEE 
OF THE INTERNATIONAL 
ELECTROTECHNICAL COMMISSION 


During the past year, as in the preceding 
war years, the work of the International 
Electrotechnical Commission and _ the 
United States National Committee has re- 
mained virtually in a state of suspension. ~ 

At its annual meeting on November 9, 
1945, the United States National Com- 
mittee re-elected E. C. Crittenden, presi- 
dent; L. F. Adams, vice-president; and 
H. S. Osborne, vice-president and treasurer. 

Looking toward the reactivation of IEC 
work, appointments of several new techni- 
cal advisers were made. Considerable in- 
terest has been expressed in the interna- 
tional work on letter symbols, USNC 25, 
and, upon recommendation of the three new 
technical advisers for USNC 25, the United 
States National Committee took action at 
its meeting to authorize the circulation for 
comment in this country and to other na- 
tional committees of a draft of the IEC 
symbols which had been adopted in 1938, 
together with additions prepared by a sub- 
committee authorized in 1938. The USNC 
has acted as secretariat for this work. 

During the year, the French committee 
requested comments on their proposals for 
standardization of very high voltages. The 


matter was referred to the technical ad- 


viser for the USNC (USNC 8) on the sub- 
ject, and while no report was available, it 
was hoped that an answer to the French 
proposals could be made soon, The United 
Nations Standards Co-ordinating Commit- 
tee was very hopeful that action could be 
taken on this matter, since a number of the 
European countries, particularly France, 
which were faced with rebuilding their 
power systems, were anxious to rebuild the 
systems using standard voltages. 

At the USNC annual meeting, there was 
a discussion of reorganization of interna- 
tional standardization work. The United 
Nations Standards Co-ordinating Commit- 
tee had just concluded meetings in New 
York and had drafted a proposed constitu- 
tion for an international organization. A 
proposal has been made that the IEC 
become affiliated with the new organization 
and operate officially in the future as the 
electrical division of the new organization, 
retaining, however, all its functions and 
procedures. A subcommittee of the execu- 
tive council of the UNSC was appointed to 
study from the point of view of the USNC 


Report of Board of Directors 


the proposals for the method of affiliation 
of the IEC with the new organization. 

It is now expected that a meeting of the 
council of the IEC’will be held during 1946 
and that the technical work of the commis- 
sion will be resumed shortly thereafter. _ 
Many countries, particularly those in 
Europe, are anxious that IEC work be re- 
sumed, in order that some of the problems 
arising from reconstruction work may be 
solved by the IEC. 


Standards 


STANDARDS COMMITTEE 


During the past year, the work of the 
Standards committee continued to be ham- 


_ pered by the restrictions which still existed 


with regard to traveling and to hotel ac- 
commodations. The curtailment, however, 
has been confined largely to a limitation of 
the number of meetings held, of which 
there were three. The various committees 
carrying on standardization activities have 
continued to make satisfactory progress by 
correspondence, although that procedure 
also has suffered recently through the 
strikes in progress in the larger industrial 
groups. 

The various technical committees which 
now carry on much of the preliminary 
work in the development of new standards 
projects, as well as any required revisions 
of existing standards, have reported a large 
number of new projects in preparation, 
many almost ready for action. Among 
these may be listed the following: test 
code for resistance measurement; test code 
for temperature measurement; standard 
method of calculating the short-circuit 
currents in low-voltage circuits; standards 
for roof, floor, and wall bushings and for 
potheads; and standards for mercury-arc 
rectifiers. Under the auspices of the stand- 
ards co-ordinating committees, the follow- 
ing projects also have been reported as well 
under way: standard barometric pressure 
and air density versus altitude; guiding 
principles for dielectric tests; letter symbols 
for electrical quantities; temperature rises 
for silicone insulation; and standard volt- 
ages from 100 to 15 kv. 

In the field of electric aeronautical equip- 
ment, the’standardization carried on by the 
Institute and other interested organizations 
is going forward, although curtailed in 
some of its phases by the changeover from 
wartime activities. 

The following projects were approved 
and published during the year: AIEE 
Standard 45 “Recommended Practice for 
Electric Installations on Shipboard”; Num- 
bers 601 and 602, ‘‘Preferred Standards and 
Standards Specification Data for Large 
3,600-Rpm 3-Phase 60-Cycle Condensing 
Steam Turbine Generators’®; Number 503 
“Test Code for Synchronous Machines” ; 
ASA Standard C37.4 to (37.9, “A-C 
Power Circuit Breakers.” 

As a result of the many reorganizations 
brought about by the end of the war, it has 
been necessary to make a large number of 
new appointments of AIEE representatives 
serving on various sectional committees of 


ASA. 


eye 


The electrical definitions project, under 
the auspices of sectional committee C42 and 
the sponsorship of the Institute, inactive 
since publication of the first edition of the 
American Standard in 1942, now is being 
reorganized. While the addition of a large 
number of new definitions has been sug- 
gested, the criticisms of existing definitions 
have been few. On completion of the 
main committee personnel, the reorganiza- 
tion of the 18 or more subcommittees will 
be undertaken and all suggestions referred 
to them for inclusion in a new edition. 

The subcommittee on applications of 
statistical methods has pursued an active 
program during the year. The educational 
articles which appear in Electrical Engineer- 
ing will conclude with XII. The subcom- 
mittee then proposed to prepare and pub- 
lish at least six more articles of a more ad- 
vanced character. 

A very successful conference was held 
during the winter convention in New York, 
and similar conferences have been ar- 
ranged for the Buffalo and Detroit meetings. 
At the latter meeting the theme will be the 
management and organizational aspects of 
quality control. It is hoped that a con- 
ference also can be arranged at all of the 
remaining district meetings during 1946. 


Technical Committees 


COMMITTEE ON AIR TRANSPORTATION 


The proceedings of the committee on 
air transportation during the past year were 
greatly handicapped by extensive recon- 
version of industry, shifting of personnel, 
and the ban on meetings and traveling. 
In spite of these obstacles, good progress 
was made in the standardization activities 
assigned to the committee. 

These activities were carried on by 
several subcommittees, four of which were 
formed during the previous year, with 
assignments as outlined in the report for 
last year. 


Aircraft Electric Systems. This sub- 
committee has accumulated approximately 
one half of the material required to com- 
plete the proposed guide report on air- 
craft electric systems in accordance with 
the outline completed last year. Co- 
operation of interested aeronautical groups, 
including Aeronautical Radio, Inc., has 
been very good, after some initial misun- 
derstandings were cleared up. 


Aircraft Electric Rotating Machinery. 
This subcommittee met several times 
during the year, and at a meeting held 
January 22 completed the proposed 
test code for d-c aircraft motors, except for 
final editorial revision. Editorial revision 
has been assigned to a small working group, 
and it is anticipated that a final draft of 
the test code will be ready for submission 
in June. 

Aircraft Electric Control and Protective 
Devices. This subcommittee will be 
unable to complete its assignment until 
the guide report on systems and the work 
on cables has been more nearly completed. 


Aircraft Wire and Cable. This sub- 


committee has sponsored manufacturers’ 
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tests on AN-16 and AN-8 aircraft cables 
and has extended the data to cover the 
complete range of sizes from AN-22 to 
AN-00. Tentative recommendations for 
extreme ratings of cables have been pre- 
pared as a technical paper, “Short-Time 
Current Ratings for Aircraft Wire and 
Cable,” by P. W.'Jones and J. A. Scott. 
At present further action to be taken by 
this committee has not been determined, 
and the personnel on this committee has 
been especially affected by reconversion 
resulting from the end of the war. A 
possible course of action will be to issue 
the essential content of the Jones—Scott 
paper as a preliminary report for trial. 

Two additional subcommittees were 
formed during the year: 


Joint Subcommittee (Air Transportation 
and Electric Machinery) on Carbon Brushes. 
The assignment of this subcommittee was 
the formulation of an AIEE test code 
for the evaluation of carbon brush per- 
formance on all types of commutators 
and collector rings, so as to provide for 
improved specifications and standards for 
carbon brushes used on electric machinery. 


Subcommittee for Altitude Ratings. This 
subcommittee has been assigned the task 
of developing an AIEE Standard out- 
lining the basic principles of altitude rating 
on electric machinery. The work will 
be co-ordinated with that being done by 
AIEE standards co-ordinating committee 1 
and with Section I-12 of AIEE Publica- 
tion 1. 

One committee meeting, held during 
the winter convention, was devoted largely 
to consideration of the standardization 
activities enumerated. There was con- 
siderable discussion of a proposal to under- 
take a study of safety considerations af- 
fecting the use of electric equipment on 
aircraft. The majority of the committee 
expressed a desire for a preliminary review 
to determine the propriety of such a study. 
There was a strong minority opinion that 
this study would not come within the as- 


signed scope of the air transportation com- , 


mittee. Subsequent attempts to carry out 
the majority sentiment of the committee 
have met with little enthusiasm, and the 
entire project now appears to be more 
suitable for action by the Civil Aeronautics 
Authority rather than by the Institute. 

The committee also decided that there 
would not be any need to establish a pro- 
posed subcommittee to be of concern with 
the problems of airline operators. It was 
felt that this subject ‘could be handled 
satisfactorily within the new Air Trans- 
portation Association 

During the year a total of 17 technical 
papers were sponsored by the committee. 
Seven of these were presented in two air 
transportation sessions at the winter con- 
vention, and the other papers were printed 
and circulated for written discussion in ac- 
cordance with the Institute arrangement 
during the cessation of meetings. 


COMMITTEE ON AUTOMATIC STATIONS 


The members of this committee have 
continued their activities in bringing to 
the Institute papers dealing with subjects 


Report of Board of Directors 


related to automatic stations and super- 
visory control. Several papers were pre- 
sented during the year, and additional 
papers have been secured for future pres- 
entation. 

Two meetings of the committee were 
held during the past year, one in October 
1945, and one in January 1946. In addi- 
tion to considering material for new papers, 
the committee completed its plans for 
conferences on automatic or supervisory 
control of air switches and automatic con- 
trol of capacitors. Authors have been 
secured for papers for these conferences. 
Being mindful of the importance of joint 
co-operation with other committees, 
consideration has been given to the reports 
of our representatives on other committees 
and to the work being done by our mem- 
bers on several joint subcommittees. 

During the past year, two working groups 
were organized and at present are engaged 
actively in their assignments. One of 
these groups is investigating the matter of 
the type of trip to be provided for circuit 
breakers with special reference to their ap- 
plication to automatic stations. The other 
group is looking into the correct polarity 
of d-c control for automatic stations. The 
work of these groups has been well begun 
but will not be completed during the pres- 
ent fiscal year. 


COMMITTEE ON BASIC SCIENCES 


The committee on basic sciences spon- 
sored the symposium on nuclear energy at 
the winter convention, and has arranged 
for a session for the summer convention. 
During the war, the work of the committee 
fell off, but recently it has begun to ap- 
proach its prewar level, and _ technical 
programs for future meetings appear more 
promising. 

At a meeting of the committee held dur- 
ing the winter convention, there was a 
serious discussion of the place of basic 
science material in the AIEE meeting and 
publication programs. The committee 
thought there would be a gain in reversing 
the apparent tendency of recent years to 
have material handled by committees with 
specific fields rather than by the committee 
on basic sciences, and also thought that an 
over-all increase in basic science material 
was desirable. To this end an aggressive 
campaign is being started to expand the 
work of the committee. Results probably 
will not show for some time, but it is hoped 
that the contribution will be evident in 
expanded technical presentations of the 
committee at later dates. Concurrent 
with the extension of the committee’s ac- 
tivities, a group of subcommittees, the ex- 
istence of which was not warranted during 
the war, is to be instituted. 


COMMITTEE ON COMMUNICATION 


More than 40 papers on a wide variety 
of communications subjects were spon- 
sored by the committee during the year. 

In view of the cancellation of the summer 
and Pacific Coast technical meetings, 
some of these papers were made available 
in pamphlet form for discussion by mail in 
lieu of formal presentation. These in- 
cluded a comprehensive report on the 
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January 1945, Chetterctiee on radio fre- 
quency cables made up of 17 papers on 
the general subjects of polyethylene in- 
sulation for high frequency cables, cable 
manufacture, cable design, and cable 
testing. In addition the summer and fall 
technical paper program (presented by 
mail) included papers _ on judging mica 
quality, optimum air gap for coils subject 
to direct current, radio noise meter cali- 
bration and methods for measuring the 
attenuation of coaxial cables. 

At the winter convention in January of 
this year, there were five communications 
sessions as follows: 


A General Communications session which included seven 
papers on a wide variety of subjects as follows: elec- 
tronic regeneration of telegraph signals; two papers 
on filter design, one for telegraph and the other for 
broad band carrier; two papers on throat micro- 
phones covering design and methods of testing; the 
solution of transmission line problems; applications 
of thin permalloy tape in wide band transformers, a 
technique which should be of interest to many as the 
field of wide band transmission expands, 


Two Sessions on Radar which were arranged in co- 
operation with the committee on electronics. These 
sessions provided a well-rounded coverage of the radar 
field. The six papers presented related to general 
principles, two typical wartime uses of radar, two 
proposed peacetime uses, on ships and airplanes, and 
a comprehensive coverage of radar testing techniques. 
The latter paper should be of interest to many outside 
the radar field, since many of these techniques will be 
useful in the expanding fields of high frequency trans- 
mission and electronics. 


A Session on Sound Recording and Reproducing which in- 
cluded eight papers on various recording media such 
as tape, wire, and disks, There is a growing interest 
in wire recording, and this was well covered by four 
papers relating to the general principles, a specific 
design of a recorder head, means for measuring the 
magnetic characteristics of recording wire and signal 
and noise levels encountered in tape recording. —Two 
papers were presented on disk recording, one of them 
relating to a new reproducer design and the other to 
new tools for the study of disk recording performance. 
The growing importance of recording in business was 
brought out by a paper on this subject, 


A Conference on Slow Acting Relays which included four 
prearranged talks by engineers active in this field. 
These covered the historical aspects, underlying 
electromagnetic concepts, operational features, and 
limitations of relays in power communication. It is 
planned to explore this field further with the thought 
of ultimately making available published material for 
the benefit of the entire membership. 


Meetings of the committee on com-- 


munication were held in June, October, 
and January. Indicative of the broad 
scope of the activities.of the committee are 
the following subcommittees which now 
are functioning: sound recording and 
reproducing, slow acting relays, hearing 
aids, testing of telephone transmitters and 
receivers, power line carrier, underwater 
sound developments. These subcom- 
mittees have been active in arranging for 
papers in their fields, many of which were 
presented at the last winter convention. 
In the coming year, it is proposed to in- 
crease the committee activities in the field 
of television. 

The committee has co-operated with 
the other technical committees wherever 
the subject matter was of joint interest. 
This is illustrated by the joint sponsorship 
with the committee on electronics of the 
papers on radar and also by the appoint- 
ment of the chairman of the subcommittee 
on power line carrier as the committee 
representative on the joint subcommittee 
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_on power system applications of carrier 
"current. 

Emphasis has been placed on making 
available the results of the committee’s 
activities to the entire Institute member- 
ship rather than only to the few who can 
attend national meetings. Substantially 
all of the talks presented at the various 
national technical meetings have been or 
will be published in Electrical Engineering 
or in Transactions. A report on the con- 
ference on high frequency cables was 
made available in pamphlet form, and the 


-entire membership was notified of its 


availability. Also outstanding papers pre- 
sented at District meetings are being recom- 
mended for publication, so that the en- 
tire membership can benefit from these 
papers which would otherwise be heard by 
only a few. 


COMMITTEE ON EDUCATION 


The committee on education shares with 
the Society for the promotion of Engineering 
Education and ECPD an interest in the 
guidance and selection of students and 
their proper professional education in 
colleges and universities offering accredited 
curricula in electrical engineering. It has 
the opportunity of co-operating with 
many groups within the AIEE organiza- 
tion to further the education of the elec- 
trical engineer, both before and after 
his graduation from college—indeed, to 
make education a continuing process in 
the life of each AIEE member. Its rela- 
tionship to the committee on Student 
Branches is necessarily close. In promot- 
ing educational work in the AIEE Sec- 
tions throughout the country, it works with 
the Sections committee. The publication 
of general technical articles which start 
from basic principles and bring the reader 
up to date on a particular device requires 
co-operation with the editor of Electrical 
Engineering. 

Every year many suggestions for educa- 
tional activities on the part of the Institute 
are received by the committee and tabled 
because: other agencies for the objective 
are already in existence, lack of funds, or 
inappropriateness. This year, for ex- 
ample, the committee did not act favorably 
on a proposal to establish an agency at 
AIEE headquarters to counsel returning 
veterans as to educational preparation for 
electrical engineering, nor did it feel that a 
proposal to set up a series of correspond- 
ence courses of a refresher type or on new 
developments in electrical engineering for 
returning veterans and reconverted war 
industry workers was feasible. 

As an aid to schools teaching electrical 
engineering during the past year, the com- 
mittee collected information on the teach- 
ing of electronics as a service course to 
students with a background of physics, 
other than electrical engineering students 
and has in preparation a summary of the 
practices reported as successful. 

At the 1946 winter convention, the com- 
mittee organized a session devoted to a 
comparison of the achievements of elec- 
trical engineering graduates in civilian war 
research agencies as compared with men 
who were professional physicists. —Thismeet- 
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ing and the full report of it published in 
Electrical Engineering may have helped 
considerably in clearing up a confused 


situation which might have done harm 


had it long continued. 

In keeping in touch with developments 
in electrical engineering curricular changes, 
the committee has not taken any stand on 
their merits. The five-year program lead- 


ing to the bachelor’s degree has been dis- 


cussed, and the experiment encouraged, 
with the thought that the results be re- 
ported, evaluated, and disseminated to all 
schools. 

The place of electronics in the postwar 


electrical engineering curriculum will be 


the subject of a conference at the 1996 
summer convention. 

In co-operation with the committee on 
Student Branches, a revision of the AIEE 


guidance pamphlet, “‘The Electrical Engi- 


neer,” is now in preparation, as the first 
edition nearly has been exhausted. 


An exploration of the possibilities of a 


standardization of laboratory equipment 
for schools in order to reduce costs is being 
undertaken. 

Advisory services to Sections of the In- 
stitute contemplating the establishment of 
educational courses have been rendered 


and a joint letter sent out by the chairman 


of the Sections committee on this topic. 

Steps are being taken to secure a new ser- 
ies of articles for publication in Electrical 
Engineering similar in general to those 
published ten years ago, which will bring 
AIEE members up to date on the newer 
developments in our field, particularly in 
fundamentals, written for the ordinary 
engineer and free of unnecessary mathe- 
matical obfuscation. 

The project to revise and bring up to 
date the committee’s list of film strips and 
motion pictures has been held up by un- 
settled conditions, but it is hoped some 
progress on this may have been made by 
the end of the year. 


COMMITTEE ON ELECTRIC WELDING 


A meeting of the committee was held 
January 21, 1946, during the winter con- 
vention. Papers for the summer conven- 
tion and for the 1947 winter convention 
were discussed. ‘The work being done by 
the technical activities subcommittee and 
the professional activities subcommittee 
was reviewed. Considerable interest was 
shown in the activities of these two sub- 
committees, and several suggestions were 
made which were passed on to the sub- 
committee affected. 

There were no activities of this com- 
mittee on standards, although it is under- 
stood that revision for peacetime use of 
war Standard C52.4, C52.5, and Z49.1 will 
be started in the near future. Representa- 
tives of this committee will assist in this 
work. 

One technical session was sponsored by 
the committee at the winter convention. 
Four technical papers were presented. 
Two of the papers were on arc welding 
subjects, and the other two were on resist- 
ance welding. Two technical sessions 
are being sponsored at the summer conven- 
tion. Three technical papers and one 
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conference paper are to be presented on 
resistance welding subjects, 


and three 
conference papers on arc welding subjects. 


_ COMMITTEE ON ELECTROCHEMISTRY x 


AND ELECTROMETALLURGY 


The activities of the committee on elec- 
trochemistry and electrometallurgy dur- 
ing the past year have been confined largely 
to subcommittee work. No sessions or 


‘conferences have been sponsored at any 


of the national or District meetings. A 
meeting of the committee was held in 
New York, January 24, 1946, at which the 
work of the subcommittee was reviewed 
and plans formulated for future activities. 
The subcommittee on metallic rectifiers, 
under the chairmanship of Doctor L. O. 
Grondahl, is actively at work on the follow- 
ing projects: 


\ 
‘ 


(a). Preparation of a test code. 
(6). Preparation ofa list of nomenclature and symbols. 


(c). Preparation of a bibliography on metallic recti- 
fiers. 


Preparation of the bibliography is 
nearing completion, and excellent prog- 
ress is being made on the test code and 
nomenclature. A group to consider the 
preparation of standards also is contem- 
plated. Four meetings a year are planned 
by this subcommittee. The first was held 
in New York, January 25, 1946, and the 
second is scheduled to be held April 25, 
during the North Eastern District meeting 
in Buffalo. 

The subcommittee on voltage transients 
in arc furnace circuits of which Doctor E. R. 
Whitehead is chairman, held a meeting in 
New York on January 23, 1946. Doctor 
Whitehead presented a report on the 1945 
trouble record for arc furnace customers on 
the Duquesne Light Company System. 
Among 29 customers having 44 arc furnace 
installations, there were 18 reported cases 
of trouble. Of the 18 cases of trouble, 
possibly three, and probably one, were 
caused by overvoltage. 

In a discussion of the most fruitful 
course of future action, S. B. Griscom 
suggested that the subcommittee prepare a 
brief report outlining preferred practice in 
arc furnace installations. It was pointed 
out that such a report would not be con- 
sidered a standard and that similar guides 
had proved very useful in other fields. A 
preliminary outline of subjects to be con- 
sidered was drawn up, and a working 
group has been appointed to prepare a first 
draft before June 1. 

The subcommittee urges all who may 
have test data, or any information on this 
subject not included in the 1944 report, to 
assist in this work, either by the preparation 
of an appropriate technical paper or by 
submitting it to the committee for discus- 
sion. 

The committee on electrochemistry and 
electrometallurgy also is represented on 
the joint subcommittee on induction and 
dielectric heating. 


COMMITTEE ON ELECTRONICS 


The subcommittee plan of operation is 
employed for the work of this committee. 
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the standards committee. 


April 1946, both in New York. 


of the entire committee was 
the winter convention. 


ct 


follows. 


1. Electronic Power Converters Subcom- tion o 


mittee. . This group has during the past — 
year completed two tasks that have been 
in process for several years, and represent 


the result of a great deal of effort on the 


part of each of many subcommittee mem- 
bers. 

The first of these is a draft of ‘Standards 
for Pool Cathode Mercury-Arc Power 
Converters,’ which is now in the hands of 
Copies of this 
draft will be distributed broadly to en- 
courage early use of the proposed Stand- 
ards. It is planned to publish a review of 
these Standards in Electrical Engineering 
at an early date, and to provide an op- 
portunity for discussing them at the sum- 
mer convention. 

The second of these two completed tasks 
is a report on “Inductive Co-ordination 
Aspects of Rectifier Installations.” It is 
planned to present this for discussion during 
the summer convention, and to publish it 
in Electrical Engineering and the Transac- 
tions. 

Work on a bibliography covering elec- 
tronic power converters is approaching 
completion. Tasks that lie ahead for this 
subcommittee are the preparation of 
standards for electronic power converters 
employing hot cathode tubes and stand- 
ards for electronic power converters used 
with electronic motors. 


2. Subcommittee on Nomenclature, Defini- 
tions, and Symbols. This group has com- 
pleted the preparation of an extensive set of 
proposed standard definitions, which are 
being channelled through the standards 
committee for adoption. An important 
aspect of this work has been co-ordination 
with a similar IRE activity. Additional 
work is in progress extending the coverage 
of the standards proposals to additional 
subject matter. 


3. Technical Papers Subcommittee. This 
subcommittee generally has encouraged 
and solicited the preparation of technical 
papers on electronic subjects. The policy 
of distributing available papers on elec- 
tronics to other committees which sponsor 
sessions covering the applicational sub- 
jects involved has been continued. The 
technical paper coverage of electronic sub- 
ject matter has been in general satisfac- 
tory. 

This subcommittee organized and con- 
ducted a very successful informal tech- 
nical conference at the winter convention. 
The subject was ‘“‘New Industrial Uses of 
Electronics Resulting from Wartime De- 
velopments.” Additional similar future 
programs are being planned. 

In response to a request for help in 
carrying on the work of technical groups 
affiliated with local Sections, manufac- 
turers of radio and electronic equipment 
were canvassed for movie films, lecturers, 
bulletins, educational courses, and the 
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"quency a 

strength — limitations. This also 
has given attention to safety practices ces and 
equipment rating standards. .. 


held during 
‘ a - as ‘B 
Subcommittee activities have been, as 7. 


- the 
_ Federal 


5. Electron Tubes Suboummities, a0 Ubi 
group has jddcsialee a program of gas 
tube standardization work in close co- _ 3 
operation with a parallel group in the 


IRE. a ye 


6. Liaison Subcommittee Ac ctivities. ¥ A 


There is a general need for improving the rie # 
co-ordination between technical activities : 
in electronics of the AIEE committee and 
certain parallel activities of the IRE and — 
related activities of the Joint Electron Tube te 
Engineering Council (JETEC), also for 
effective contact with the AIEE Standards 
committee and the American Standards _ 
Association. To this end, there have been 
established, under the committee on elec- 
tronics, a subcommittee on JETEC liaison 
and tube standards, a subcommittee on 
AIEE-IRE liaison, which has become ac- 
tive in discussions toward standardization 

of frequency-band nomenclature, and a 
subcommittee on electronic standards. 
These subcommittees have been active in 
various technical and co-ordination prob- 
lems. - 


ou 


7. Other Subcommittees. | Subcommit- — 
tees on electronic precipitation, elec- 
tronic control, electronic welding, X-ray 
tubes, and on wires and cables, have been 
active in their respective fields. The com- 
mittee on electronics thinks that one of its 
important responsibilities is to serve as a 
continuing co-ordinating agency between 
the various professional organizations in 
the electronics and technical workers in 
various differing applicational fields where 
the use of electronic devices is important. 


COMMITTEE ON INDUSTRIAL CONTROL 
DEVICES 


This new committee was organized in 
the fall of 1945. Three meetings have 
been held. The first, or organizing meet- 
ing, was held in Milwaukee on November 7, 
1945, and the second meeting was held in 
New York on January 21, 1946, during 
the winter convention. The third meeting 
was held in Cleveland on April 11, 1946, 
and a fourth meeting is scheduled to take 
place in Detroit during the coming summer 
convention. 

Considerable discussion has dealt with 
the scope of this new committee in its re- 
lation to other committees of the Institute. 
In order to pursue its work, the following 
subcommittees and working groups have 
been set up: 


1. Subcommittee on industrial electronic control. 
This subcommittee will work in co-operation with a 
subcommittee of the committee on electronics. 


ELECTRICAL ENGINEERING 


2. Subcommittee on revision of AIEE-ASA Stand- 
ards 15. 


3. Subcommittee on test codes for industrial contol 
_ devices. 


4. Subcommittee on servomechanisms. 


5. Liaison with American Society for Testing Mate- 
rials, 


6. A working group on bibliography on industrial 
control. 


A number of papers have been reviewed 
in preparation for presentation at coming 
Institute conventions. 


COMMITTEE ON INDUSTRIAL POWER 
APPLICATIONS 

Owing to conditions prevailing last year, 
this committee carried on practically no 
work after the winter convention of Janu- 
ary 1945 until the present committee was 
formed last September. 

- At the January 1945 meeting, a series of 
papers and very interesting discussions on 
the subject of industrial voltage require- 
ments were presented, although the sub- 
ject was found to be too broad to reach 
any conclusions at one session. 

When the present committee took up 
the work last September, it decided to form 
two subcommittees, one to study again 
the subject of industrial voltage require- 
ments, and the other to review the field of 
machine and process drives. 

At the winter convention, in January 
1946, the committee sponsored three ses- 
sions, two covering chiefly the industrial 
voltage subject, and one on co-ordinated 
drives in industrial processes. 

The two sessions on industrial voltage 
requirements were held on the same day, 
and a committee luncheon meeting was 
held between the two sessions. 

At the first session, an interim report on 
the subject of industrial voltage require- 
ments was presented, and was very well 
received. A number of good suggestions 
were received from the discussion from the 
floor. Therefore, the subcommittee is at 
present actively working and hoping to 
present a completed report on this sub- 
ject in the near future for review by the 
board of directors. 

The committee luncheon was attended 
by 22 members of the committee and the 
major topic of discussion was a continuance 
of the subject industrial voltage require- 
ments. It was the concensus that this 
subcommittee should continue the work 
and have a final report available at the 
earliest possible date. 

The second session, held in the afternoon 
of the same day, was sponsored jointly by 
the committee and the inductive heating 
subcommittee. Two papers were given 
on subjects allied to industrial voltage re- 
quirements and two papers on inductive 
heating. 

The third session was under the auspices 
of the subcommittee on machine and proc- 
ess drives. A general report outlining 
the proposed scope of this subcommittee 
was presented, and the discussions from 
the floor suggested that the work of this 
committee should stress the increasing 
importance of co-ordinated drives in in- 
dustrial processes. 

Two papers were presented on allied 
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subjects which were well received, and 
committee members expressed a desire 
for more papers along the lines of the two 
that had been given which furnished tech- 
nical and practical application data on 
co-ordinated drives. 

This subcommittee held a meeting in 
March, when it was agreed by the member- 
ship that better results might be obtained 
by sponsoring papers for a particular in- 
dustry at two or three of the main technical 
meetings throughout the year and by ul- 
timately assembling the best of the papers 
presented into a report form. It was 
agreed that at the next main technical 
meeting the subcommittee would have 
available a series of papers covering the 
textile industry. 

The committee members, both at the 
winter convention and at the various sub- 
committee meetings, have agreed to try to 
cultivate the interest of the industrial 
groups of all sections of the Institute. By 
this means we are hoping to build a closer 
tie between the national committee and 
the various industrial groups, thereby 
creating greater interest throughout the 
membership of industrial problems. 


COMMITTEE ON INSTRUMENTS AND 
MEASUREMENTS 


With the cessation of. hostilities, the com- 
mittee on instruments and measurements 
resumed many activities curtailed during 
the war and has undertaken a number of 
new projects. Two meetings of the com- 
mittee were held in New York, one No- 
vember 14, 1945, and the other April 10, 
1946. 

Although no technical meeting was held 
during the summer, the committee re- 
viewed a considerable number of technical 
papers, and four were included on the 
summer technical program. Gyroscope 
testing, resistance thermometers, lag of 
thermometer elements, and current trans- 
formers were subjects of the papers. At 
the winter convention in January 1946, 
seven papers were presented in two sessions 
under the sponsorship of the committee. 
The papers covered a wide range of in- 
strument and measurement applications, 
including stress measurement, servomecha- 
nisms, surge-current measurement, high- 
speed recording, thermal demand meters, 
and automatic oscillography The sessions 
were well attended, and a great deal of in- 
terest was shown in the papers. Through 
the year a number of papers reviewed by 
the committee were included on the pro- 
grams of District or Section meetings. 
Three sessions under sole sponsorship of 
the committee or joint sponsorship with 
other committees are planned for the next 
summer convention. 

Through its 14 subcommittees, the com- 
mittee has been active in standardization 
matters. Preliminary drafts of master 
test codes for resistance measurement and 
for temperature measurement have been 
prepared, and now are being considered 
for approval by the main committee. A 
proposed final draft of the revision of a 
former report on a proposed Standard 40, 
on recording instruments, is nearing com- 
pletion and is expected to be ready for 
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recommendation as a new standard in the 
next few months. Recommended changes 
in and additions to the “American Stand- 
ard Definitions of Electrical Terms” are 
under preparation and will be offered as 
suggestions for a future revision of that 
Standard. A revision of the 1941 AIEE 
report on “Telemetering, Supervisory 
Control and Associated Circuits” is being 
undertaken by the joint subcommittee on 
that subject. 

In co-operation with the corresponding 
subcommittees of the ASA sectional com- 
mittee C-57, and of the committee on pro- 
tective devices, the subcommittee on in- 
strument transformers has carried forward 
the work on the instrument-transformer 
definitions to be included in the ASA 
Standard on transformers. A request of 
the committee on instruments and meas- 
urements that the section of this standard 
dealing with instrument transformers be 
separated editorially from the complete 
standard has received favorable considera- 
tion by the ASA committee, and the sub- 
committee on instrument transformers 
plans to carry out the editorial work 
necessary to make the separate publication 
possible. 

The field of servomechanisms has re- | 
ceived particular attention during the 
past year, and the subcommittee on that 
subject has been active in stimulating 
papers on servomechanisms and in spon- 
soring, jointly with the corresponding 
subcommittee of the committee on indus- 
trial control devices, a session on servo- 
mechanisms at the coming summer con- 
vention. 

Because of the growing importance of — 
electronic instruments in a wide variety 
of instrument and measurement applica- 
tions a joint subcommittee on electronic 
instruments has been formed through 
co-operative action by the committees on 
instruments and measurements and on 
electronics. This subcommittee is en- 
gaged actively in stimulating papers and 
discussion on electronic instruments for a 
conference at the summer convention 


COMMITTEE ON MARINE 
TRANSPORTATION 


The printed revision of Standard 45 be- 
came available during February 1946 as 
the 1945 revision of the Standard. 

It was considered inadvisable to hold 
meetings of the committee until the printed 
revision was available. ‘Therefore, no 
meetings were held during latter part of 
1945. 

Two all-day meetings of the committee 
were held during 1946, and it is proposed to 
have one more all-day meeting before the 
close of the administrative year. Discus- 
sions at these meetings cover preparation 
of proposed changes and additions ap- 
plicable to future revisions of Standard 45. 

The committee believes that future re- 
visions of Standard 45 should include com- 
plete recommendations covering a-cinstalla- 
tions. This action is deemed advisable 
because of the increased use of a-c distri- 
bution systems on ships together with the 
greatly increased number of electrically 
propelled vessels. 


343 


'There have been no changes in the 
personnel of the committee except the 
addition of one AIEE member, a British 
electrical engineer, prominently identified 
in similar activities in British Institution of 
Electrical Engineers. It is believed that 
this addition to our membership will 
make for closer relations between American 
and British shipboard electrical practices. 


COMMITTEE ON POWER GENERATION 


In spite of rather severe handicaps im- 
posed by the war and by the subsequent 
dislocations, the first year of the activities 
of the committee on power generation, 
while operating with the newly appointed 
and expanded subcommittees, proved to 
be quite successful. The response of the 
membership to the plans and efforts of 
the committee has been very satisfactory, 
and there is every indication that the com- 
mittee will continue to grow in its impor- 
tance. 

The specific activities of the committee 
during the past year may be summarized 
as follows: 


Central Station Auxiliaries. The ma- 
terial of the previously held technical con- 
ference on the subject of central station 
auxiliaries had been rewritten in the form 
of five technical papers, subjected to the 
regular review and grading, and finally 
published as a part of the 1945 fall technical 
paper program. ‘The comments and dis- 
cussions received since the publication in- 
dicated that this activity served a timely 
and useful function. 


Hydroelectric Systems. It has been 
realized for some time that the problems 
of the design and operation of hydroelectric 
systems did not receive sufficient attention 
in the technical activities of the AIEE, as 
compared with their importance in the 
electrical picture in this country. Under 
the sponsorship of a newly appointed sub- 
committee, a thorough canvass was made 
of the potential interest and possible ma- 
terial pertaining to this topic. 

The initial session on hydroelectric sys- 
tems was held during the 1946 winter con- 
vention in New York, with the presenta- 
tion of two technical papers and three con- 
ference papers. There was evidence of a 
strong interest on the subject especially 
among AIEE Canadian membership. 
Present plans call for the continuation of 
this activity with a sponsorship of similar 
sessions at the summer convention in De- 
troit, at the winter convention in New York, 
and possibly at the Pacific Coast conven- 
tion, 


Excitation Systems. Another new ac- 
tivity of the committee, originated this year 
and introduced to the membership with a 
symposium of six papers at the 1946 winter 
convention, was the subject of excitation 
systems. The excellent attendance of the 
session and the widespread discussion of 
the topic indicated that this activity also 
meets a real need and that it should be con- 
tinued. Accordingly, the subcommittee 
made plans for further contributions at 
the summer and winter conventions. 
Work is in progress to formulate definitions 
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and terms used in discussions of excitation 
systems. 


/ 


Prime-Mover Governing. The present 
activities of this subcommittee are: 


1. A revision of AIEE 600 relating to speed govern- 
ing specifications for steam turbine generators. 


2. The preparation of a specification for the speed 
governing of hydro turbine generators. 


3. The preparation of two additional specifications 
for types of steam turbine generators not covered 
under AIEE 600. 


The probability is that all work in prog- 
ress will be completed and submitted to 
the standards committee for approval by 
the spring or summer of 1947. 


COMMITTEE ON POWER TRANSMISSION 
AND DISTRIBUTION 


A full meeting of the committee was held 
at the winter convention. A report was 
made by a subcommittee consisting of the 


officers and chairmen of subcommittees on « 


possible reorganization of committees. 
The only change proposed and approved 
by the main committee was to change the 
three working groups under the transmis- 
sion subcommittee to full subcommittees to 
be known as lightning and insulator sub- 
committee; towers, poles, and conductors 
subcommittee; and insulated wire and 
cable subcommittee. The change will 
take place at the beginning of the next ad- 
ministrative year. 


Technical Meetings. At the winter 
convention, the committee sponsored one 
technical meeting. A report of the light- 
ning and insulator working group on the 
“Lightning Performance of 220-Kv Lines— 
Part II’? was made. Other papers dealt 
with economics of transmission, arcing 
grounds on 13-kv, 3-phase busses, and in- 
ductance of square busses, 


Subcommittee Activities. The distribu- 
tion subcommittee has a joint project with 
the relay subcommittee of the committee 
on protective devices through a working 
group composed of members of both sub- 
committees. This group is studying plans 
for improvement in the quality of service 
on overhead distribution circuits. Also a 
study is being made of proper forms for 
reporting the troubles on distribution cir- 
cuits to obtain better evaluation of the ef- 
fects of different construction practices 
and protective devices. The group has 
had one meeting and plans another during 
the summer convention. The subcom- 
mittee is canvassing its members for pos- 
sible papers for the winter convention in 
1947. This subcommittee has under con- 
sideration the following subjects: (a) de- 
sign of systems for fluctuating loads; (6) 
4 versus 13 kv distribution economics; 
(c) network supply from two sources; 
(d) nonleaded cables in the earth. 

The stations subcommittee held one 
meeting and has arranged for papers to be 
presented at a session during the summer 
convention. 

The transmission subcommittee, through 
the working group on lightning and in- 
sulators, presented its report on the ques- 
tionnaire on lightning performance of 190 
to 287-kv lines by means of a paper at 
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the winter convention in January 1946. 
This group is now preparing a second 
volume of the “Lightning Reference 
Book” to cover the period from 1935 to 
1945 inclusive. This working group has 
under consideration the following proj- 
ects: (a) the predetermination of lightning 
performance of transmission lines as a 
guide to the design of such lines; (b) a 
questionnaire on the record of outages on 
high voltage lines from all causes; and (c) 
a survey of the performance of insulators, 
wood and air in series, and possibly a fur- 
ther investigation of the subject. It is ex- 
pected to have two papers available for 
the summer convention dealing with cer- 
amic dielectrics at elevated temperatures 
and co-ordination of insulation and spacing 
of transmission line conductors. 

The cable working group has inter- 
changed correspondence on the beginning 
of a study to investigate the proper methods 
for evaluating the effect of the thermal 
properties of buried cable systems of the 
direct burial and duct types. The group 
has been actively soliciting papers, so that 
it is expected to have six papers at a cable 
session to be held at the summer conven- 
tion. There are also prospects for about 
five papers at the winter convention in 
1947. The working group on _ towers, 
poles, and conductors has been endeavoring 
to get papers on the comparison of wood 
and steel in structures and on the preserva- 
tive treatment of wood. There is a possi- 
bility of one paper for the summer conven- _ 
tion. 

The general systems subcommittee is 
studying a standard method of evaluating 
power losses, which it is hoped will result 
in two papers. The subcommittee is still 
studying stability of transmission lines, 
which study will continue for another 
year or two. The subcommittee is follow- 
ing the development of d-c transmission 
both in Europe and in the United States. 
The subject of overvoltages on transmission 
lines is under consideration by the subcom- 
mittee. 

It is intended to have a meeting of the 
full committee during the summer con- 
vention in Detroit. The committee is 
sponsoring two sessions at this convention, 


COMMITTEE ON PROTECTIVE DEVICES 


Principally because of the wide variety 
of fields included in the scope of the com- 
mittee, an attempt was made this year to 
place more of the responsibility for the 
preparation of Standards and other specific 
activities in the hands of the subcommittees 
rather than attempt to cover too many of 
these details in the main committee. The 
subcommittees have reacted favorably to 
this increased responsibility, and, with a 
few more adjustments necessitated by this 
change in operating concept, they should 
be able to function very satisfactorily. 

The committee sponsored 13 papers for 
the winter Kemi vention mene expects to have 
about 8 on the schedule for the summer 
program. A special working group has 
been set up to solicit papers by operating 
engineers. It is thought that particularly 
in the postwar period a review of operating 
experiences can be of major assistance to 
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_ the manufacturers in formulating plans for 


new designs and new products. It is 
_ recommended that this activity be con- 
tinued at least for the coming year. ‘Ser 

There have been two meetings of the 


' main committee and another is scheduled 


at the time of the summer convention in 
Detroit. The subcommittees have met 
more frequently, and their accomplish- 
ments outlined in more detail follow. 


Circuit Breakers and Assembled Switch- 
gear. The work of the subcommittee 
was handled mainly through six working 
groups, each of which was assigned a spe- 
cific project. 

The working group on the “Air Circuit 
Breaker Standard 20°? completed the work 


on the proposed Standards and have re- 


‘ferred it to the committee for further ac- 
tion, 

The working group on “Switchgear 
Assembly Standard 27” reviewed the stand- 
ard in its present form and decided that 
no further action should be taken this 
year. 

The working group on the proposed 
standards for automatic circuit reclosers 
for a-c distribution circuits sent out drafts 


__ of the proposed standards at two different 


times. Adverse comments were received 


on both drafts, and the project will require 
further action by both the working group 
and the subcommittee. For this purpose, 
it is planned to hold a joint subcommittee 
and working group meeting in Pittsburgh 
on May 16. It is hoped that at that time 
the differences of opinion which have pre- 
vented passing of the standards can be 
cleared and that the standard can be pre- 
sented to the committee for final action be- 
fore closing the current year’s business. 

The working group on studying short- 
circuit current for low voltage circuits has 
held several meetings, but was unable to 
complete its work until more test data 
could be obtained and examined. Their 
work is not expected to be completed this 
year. 

The working group on “Power Circuit 
Breaker Standard 19,” which was assigned 
the additional problem of studying the 
method of defining interrupting ratings, 
reports satisfactory progress, but states 
that its project cannot be completed during 
the current year. No revision of Stand- 
ard 19 is recommended at this time. 

The working group on technical program 
papers by operating engineers has worked 
diligently to obtain papers covering operat- 
ing experiences. The reward for its in- 
terest has been slight and not all that was 
hoped for. 

It is recommended that the work of the 
group on the method of defining interrupt- 
ing rating should be continued into the 
succeeding year or until it is completed. 
The matter of technical program papers by 
operating engineers should be an item for 
continuing study. Although the results 
obtained have not been very satisfactory, 
it is believed that the interest of the In- 
stitute demands that study of the subject 
should be continued until satisfactory re- 
sults are obtained. 


Lightning Protective Devices. ‘*Expul- 


Juty 1946 


sion Type Distribution ees Adveslede 


AIEE Standard 47,” December 1945, 


_ was sponsored by H. Te Stewart, New Eng- 


land Power Service Company. His work- 
ing group completed the Standard except 
for editorial changes during 1945. The 
Standard was issued for trial use December 
1945. The project has been completed. 

“Industry Survey of Performance Char- 
acteristics of Distribution Expulsion Type 
Lightning Arresters’ was sponsored by 
E. W. Beck, Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa. Mr. Beck 
appointed a working group and secured 
data from all manufacturers of these ar- 
resters, worked up a first draft of the report, 
then submitted it. to the group for com- 
ments. Comments and new data were 
received which required a new draft. The 
new draft will be submitted to the working 
group for approval when completed, after 
which it will be sent to the subcommittee 
for approval and publication in Electrical 
Engineering. It is suggested that this proj- 
ect be continued to completion under the 
sponsorship of Mr. Beck. 

“Survey of Lightning Protective Equip- 
ment Used on A-C Rotating Machines” 
was sponsored by T. H. Mawson, Common- 
wealth and Southern Corp., Birmingham, 
Ala. Mr. Mawson prepared a question- 
naire which was sent to major utilities. 
Complete returns are not in. It is sug- 
gested that this project be continued under 
the sponsorship of Mr. Mawson. 

“Lightning Protection for Substation 
Units” has been sponsored by E. R, White- 
head, Duquesne Light Company, Pitts- 
burgh, Pa. Mr. Whitehead appointed a 
working group and: set up the. following 
procedure: 


(a). To formulate the problem more definitely. 


(6). To contact the transformer subcommittee with 
a view to having them co-operate in this study, 


(c). To consult with manufacturers to get their views 
on the protection needed in the problem. 


It is suggested that this project be con- 
tinued under Mr. Whitehead’s sponsor- 
ship. 

Combination of the three Lightning 
Arrester Standards, AIEE 28, 47, and 24 
was sponsored by F. M. Defandorf, Na- 
tional Bureau of Standards, Washington, 
D. C. He appointed a working group and 
has issued a second draft which is now in 
the hands of the working group for com- 
ments. Mr. Defandorf has made an ex- 
cellent start on this project and is doing a 
splendid job. It is therefore suggested 
that this project be continued under his 
sponsorship. This is a major standard 
and may require several years to complete, 
as there is considerable revising to be made 
in the test sections which require new in- 
formation. 

The subject of surge protection for arc 
furnaces was discussed by the committee. 
Mr. Whitehead, chairman of the subcom- 
mittee on overvoltages in arc furnace cir- 
cuits, was asked to serve as the contact be- 
tween the two committees and offer the 
assistance of the lightning protective de- 
vices subcommittee. No working project 
has been set up for this subject, as the need 
for such a group has not crystallized. 
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whenever it becomes desirable. 


Fault Limiting Devices. 


on present-day grounding practices; re- 
vision of “Standard 32, Neutral Grounding 
Devices”; and “Bibliography Concerning 
This latter group 
was formed January 23, 1946. The series 
capacitor protective device has been as- 
signed to this subcommittee, and one a 
on this subject was presented at the Janu- 
ary meeting. The subcommittee will be 
prepared to sponsor standards in connec- 
tion with these devices if necessary. ; 
Relays. 


October 18, 1945, and one in New York; 
January 21, 1946. Another meeting of 
the subcommittee to summarize the ac- 
tivity of the year will be held i in Cleveland; 


May 16. 


As in recent years, the work of the a 
committee has been carried forward prin- 
cipally by a number of working groups, 
to each of which has been assigned a particu- 
lar project. 

A working group on the bibliography of 


protective relaying has been continued, — 


and has prepared a bibliography of tech- 
nical articles on relaying for 1945. The 
sponsor of this group is again C. E. Parks. 
The bibliography for 1945 was distributed 
not only to the members of the subcom- 
mittee, but also to the relay subcommittee 
mailing list, a list prepared by the subcom- 
mittee of approximately 100 engineers who 
are most vitally interested in relaying prob- 
lems. As this bibliography is now kept 
up to date year by year, it will be a simple 
matter to publish the accumulated bibliog- 
raphy for a period of three or four years, 
It is 
recommended that the work of this group 
be continued. 

A working group under the chairman- 
ship of J. C. Bowman has continued to 
study the protection of generators against 
winding failures. It is anticipated that 
this group will prepare a report on recom- 
mended practices for relay protection of 
generators, which should be published 
when completed. The activity of this 
group should be continued until a report is 
published. 

The working group on current trans- 
formers with low-current secondary wind- 
ings has been continuing, but S. C. Ley- 
land has taken over the sponsorship. A 
report covering various applications justi- 
fying the use of current transformers having 
a rated secondary current of less than 5 am- 
peres is being completed, and it is hoped 
that this report can be presented at the 
summer convention in 1946. 

The activity of the working group on the 
protection of power house auxiliaries, 
sponsored by E. L. Michelson, is drawing 
to a close, and the report of this work, in- 
cluding recommended practices, will be 
presented at the summer convention in 
1946. A preliminary report was presented 
for discussion at a conference on relaying 
problems held at the winter convention 
of the AIEE in January. The work of 
this group should be complete this year. 

The working group on the co-ordination 
of transformer protection, organized last 


345 


This subcom- 
mittee has had three active working groups 


Two meetings of the relay 
subcommittee were held, one in Cleveland, — 


year, has continued to study these prob- 
lems, with W. R. Brownlee as sponsor. A 
preliminary report and a conference paper 
on the work of this group were presented 
at the conference session on relaying prob- 
lems at the winter convention, and the 
discussion provided additional material 
for work of the group. It is expected 
that a final report can be prepared for the 
winter convention in 1947, and the group 
should be continued until the report is 
presented. — 

The group on standards for instrument 
transformers for relaying purposes has been 
‘continued under the sponsorship of C. A. 
Woods. The principal activity of this 
‘group, which consisted in assisting sub- 
committee 4 of ASA committee C57 to 
revise the American Standards for instru- 
ment transformers, has been completed, 
but some additional work on guides for 
‘operation and the test code for instrument 
transformers has remained for further con- 
sideration. This group should continue 
to stand by until all details of the revision 
of ASA C57 have been completed, but no 
further extensive activity is contemplated 
in the near future. 

A joint working group with the com- 
mittee on power transmission and dis- 
tribution was appointed last year to study 
the correlation of construction and protec- 
tion of distribution circuits, with George 
Dodds as sponsor. Because of the joint 
sponsorship, some delay was experienced 
in completing the organization of this 
group, but activity is continuing, and the 
first meeting of the entire group was held in 
Pittsburgh, March 20. The activity of 
this group should continue throughout the 
next year and should result in a valuable 
report on distribution circuit problems. 

During the year a working group was ap- 
pointed to carry out the revision of ASA 
- Standards for protective relays, under 
the sponsorship of J. H. Oliver. Because 
of man power limitations, this group has 
not yet been very active, but has been 
studying the problem, so that when man 
power is available the work can proceed 
rapidly. The activity of this group is 
being co-ordinated with the corresponding 
subcommittee of ASA committee C37 on 
power switchgear, so that the completed 
draft of the proposed revision may be ac- 
ceptable without extensive change as the 
ASA Standard. The work of this group 
should continue until the new standard is 
accepted and published. 

A working group under the sponsorship 
of H. R. Paxson has been investigating 
the problem of grounding instrument 
transformer secondaries. A considerable 
divergence of practice was found, and it 
appears desirable that a report on this sub- 
ject should be presented to the Institute. 
Possibly this report may be ready for the 
summer convention in 1946, but in any 
case it should be ready by the time of the 
winter convention in 1947. 


COMMITTEE ON APPLICATIONS OF 
ELECTRICITY TO THERAPEUTICS 


This committee held one meeting during 
the year. At this meeting, the following 
general principles were considered. 
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There are three factors in the application 
of electricity to human beings: 


(a). The effect, if any, on man. 


(b). The safe limits of dosage, and the measurement 
of the same. 


(c). Methods of prolecdag the operator, — 


The following applications were con- 
sidered. 

1. About high frequency of heating, 
it was the general opinion of the committee 
that workers could be shielded from high 
frequency fields by interposing metal 
barriers. There is no information avail- 
able as to the amount of heating to which a 
human being could be subjected without 
injury. 

2. It was brought to the attention of 
the committee that some of the ultrahigh 
frequencies used in radar produced a cer- 
tain amount of X-ray radiation. Most of 
this is believed to be in the soft X-ray 
field. It is claimed, however, that some 
very hard X-rays may be produced. The 
committee has suggested that a study be 
made and the amount of X-ray radiation 
produced by different radar sets be in- 
vestigated. 

3. The effect of sun lamps and ultra- 
violet-ray radiation lamps also was dis- 
cussed. A few individuals are believed to 
be supersensitive to such radiation. ‘The 
Westinghouse Electric Corporation vol- 
unteered to furnish equipment and lamps 
and to help in carrying out a study of the 
amount of ultraviolet radiation. The 
School of Hygiene at the Johns Hopkins 
University was suggested as a possible loca- 
tion for carrying on this investigation. It 
has been notified of the project, and it is 
under consideration. 

4. Doctor Rentschler of the Westing- 
house Electric Corporation called attention 
to a special short wave lamp and its suc- 
cessful use in treating infected wounds. 
He reported that certain deep-seated 
wounds which had not responded to sulpha 
treatments had healed rapidly when ex- 
posed to rays from the lamp. 


Awards 


INSTITUTE PRIZES 


In May 1945, the committee on award 
of Institute prizes reported the award of 
three national prizes, after consideration of 
all eligible papers in the several classifica- 
tions for prize awards and solicitation of the 
recommendations of the chairmen of the 
technical committees relative to the best 
papers in specialized fields. As usual, the 
choice between leading papers worthy of 
award in the several classes of prizes was 
very close. The committee gratefully 
acknowledged the assistance of the tech- 
nical committees and their reviewers in 
nominating and grading the many papers 
eligible for the awards. Owing to the 
wartime situation, no papers were sub- 
mitted for the national prize for Branch 
paper. 

SPECIAL COMMITTEE TO REVIEW 


PRACTICES IN THE AWARD OF 
INSTITUTE PRIZES 


The committee has prepared and sub- 
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mitted to the board of divceinee a wits se 
revised practice covering the award of oa 
stitute prizes. The suggested practices 


were determined after reviews with various — 


interested committees and the vice-presi-— 
dents representing the Districts. Ques- 

tions related to prize award practices of 

the Sections have been raised by the chair- 
man of the Sections committee, and the ~ 
special committee requested that action by — 
the board be postponed pending further 

consideration of the Section problem now 

being undertaken by the Sections com- 

mittee. 


EDISON MEDAL 


The Edison Medal, awarded by a com- 
mittee composed of 24 members of the 
Institute, was presented for 1945 to Philip 
Sporn, executive vice-president, American 
Gas and Electric Service Corporation, 
New York, “for his contributions to the 
art of economical and dependable power 
generation and transmission.” The pres- 
entation took place January 23, 1946, 
during the winter convention. The medal 
may be awarded annually for “meritorious 
achievement in electrical science, electrical 
engineering, or the electrical arts.” 


LAMME MEDAL 


The Lamme Medal committee awarded 
the medal for 1945 to David C. Prince, 
vice-president, general engineering and 
consulting laboratory, General Electric 
Company, Schenectady, N. Y., and past 
president of the Institute. Arrangements 
are being made for the presentation of the 
medal at the annual business meeting in 
Detroit, June 26, 1946. The medal may 
be awarded annually to a member of the 
AIEE “who has shown meritorious achieve- 
ment in the development of electric ap- 
paratus or machinery.” 


HOOVER MEDAL 


The Hoover Medal was established 
through a trust fund created by a gift from 
Conrad N. Lauer and is to be awarded 
periodically “‘to a fellow engineer for dis- 
tinguished public service’ by a board 
representing the ASCE, American In- 
stitute of Mining and Metallurgical En- 
gineers, ASME, and AIEE. The seventh 
medal, for 1945, was awarded to Doctor 
William H. Harrison, vice-president, Ameri- 
can Telephone and Telegraph Company, 
New York, and was presented to hina on 
January 23, 1946, during the AIEE winter 
convention. 


JOHN FRITZ MEDAL 


The John Fritz Medal board of award is 
composed of representatives of the ASCE, 
AIME, ASME, and AIEE. The medal 
may be awarded annually for notable 
scientific or industrial achievements. The 
1946 medal was awarded to Doctor Zay 
Jeffries, vice-president in charge of chemi- 
cal department, General Electric Com- 
pany, Pittsfield, Mass. 


WASHINGTON AWARD 


The Washington Award for 1946 was 
bestowed upon Doctor Vannevar Bush, 
president of the Carnegie Institution of 


ELECTRICAL ENGINEERING 


i 


= 


‘Washington (D. C.), and director, Office of 


Scientific Research and Development. 
The presentation was made at a dinner in 
Chicago, Ill., in February, The award 
may be made annually to an engineer by 


the commission of award composed of nine 


representatives of the Western Society of 
Engineers and two each of the ASCE, 
AIME, ASME, and AIEE. 


ALFRED NOBLE PRIZE 


This prize, established in 1929, consists 
of a certificate and a cash award from the 
income of a fund contributed by engineers 
and others to perpetuate the name and 
achievements of Alfred Noble, past presi- 
dent of the ASCE, and of the Western 
Society of Engineers. It may be made toa 
member of any of the co-operating so- 
cieties, ASCE, AIME, ASME, AIEE, or 
WSE, for a technical paper of particular 
merit accepted by the publication com- 
mittee of any of these societies, provided 
the author, at the time of such acceptance, 
is not over 30 years of age. The award 
for 1945 was presented, in January 1946, 
to A. L. Ahlf, a member of the ASCE, for 
his paper, “Design Constants for Beams 
with Nonsymmetrical Straight Haunches.” 


CHARLES LE GEYT FORTESCUE 
FELLOWSHIP 


No fellowship has been awarded this 
year on account of the fact that there are so 
few graduate students in the colleges at this 
time. Sufficient funds are available to 
consider the granting of fellowship awards, 
totaling about $1,000 per year. It is ex- 
pected that as soon as there are a reason- 
able number of graduate students in the 
colleges, notices will be sent out offering 
this fellowship. 


Joint Activities 
UNITED ENGINEERING TRUSTEES, INC. 


This organization manages property 
and funds held jointly by the four founder 
societies, including the Engineering So- 
cieties Building, the Engineering Societies 
Library, and the endowment funds of the 
Engineering Foundation. 

The building is occupied fully by engi- 
neering organizations, and additional space 
is needed both for offices and for meet- 
ings. Therefore, there has been a renewal 
of planning for the future adequate housing 
for engineering societies. 

The founder societies have been re- 
quested to report fully upon their present 
and estimated future needs for space. A 
committee of the UET is endeavoring to 
develop tentative plans for the remodeling 
of the building or the procurement of a 
new building to meet the needs of the 
founder societies and, if possible, bring in 
other engineering societies. 

Increased revenue from meeting halls 
and close attention to expenditures pro- 
duced a small credit balance for the year 
ended September 30, 1945. 

An abstract of the annual report for the 
year ended September 30, 1945, appeared 
in Electrical Engineering, January 1946, 
page 47. 


Jury 1946 


ENGINEERING FOUNDATION 


The Engineering Foundation was es- 
tablished in 1914 as a joint organization 
of the four societies, ASCE, AIME, ASME, 
and AIEE, for “‘the furtherance of. research ; 
in science and engineering, and the ad- 
vancement in any other manner of the 
profession of engineering and the good of 
mankind.” 

Each research project supported by it is 
under the sponsorship of one of the founder 
societies. 

During the year, the Welding Research 
Council continued work on nine projects 
and inititated two new projects. The 
council is sponsored by the founder so- 


. cieties, the American Welding Society, 


and the Society of Naval Architects and 
Marine Engineers. Its work is carried on 
by eight research committees. 

Other reserach projects supported by 
the Foundation include soil mechanics, 
columns, alloys of iron, metal cutting, 
plastic flow of metals, and strength of 
metals. 

The Foundation has continued to support 
the work of the ECPD. 

An abstract of the annual report for the 
year ended September 30, 1945, appeared 
in Electrical Engineering, January 1946, 
pages 48-9. 


ENGINEERING SOCIETIES LIBRARY 


The Engineering Societies Library was 
formed by combining the separate libraries 
of the ASCE, AIME, ASME, AIEE, and 
preparing a composite card catalogue. 

Special services rendered by the library 
include: photoprints, searches, abstracts, 
translations, bibliographies, book loans by 
mail. 

Wartime conditions prevented the usual 


growth in the book collection and greatly 


increased the demand for photostat prints 
and for other services. 

An abstract of the annual report for the 
year ended September 30, 1945, appeared 
in Electrical Engineering, January 1946, 
page 49. 

EMPLOYMENT SERVICE 


Operating as an incorporated nonprofit 
organization, the Engineering Societies 
Personnel Service, Inc., assists members of 
the founder societies desiring to secure new 


engincers. Nonmembers may receive such 
assistance when positions available cannot . 
be filled by members. 

Offices are operated in New York; 
Detroit, Mich.; Chicago; and San 
Francisco, Calif.; with the co-operation 
of the Engineering Society of Detroit in 
that city, the Western Society of Engineers 
in Chicago, and the Engineers Club of San 
Francisco in that city. . 

For several years, the service has been 
on a self-supporting basis, but the pre- 
vailing scarcity of engineers available for 
new positions has reduced the number of 
placements. A record of registration and 
placements during the past year is given in 
Table XII. 


ENGINEERS’ COUNCIL FOR PROFESSIONAL 
DEVELOPMENT 


Organized in 1932 to engage in activities 
leading toward the enhancement of the 
professional status of the engineer, this 
council now includes three representatives 
of each of the eight participating organiza- 
tions: the ASCE, AIEE, ASME, AIME, 
SPEE, American Institute of Chemical 
Engineers, National Council of State 
Boards of Engineering Examiners, and the 
Engineering Institute of Canada. 

During the past year, as in previous war- 
time years, inspections of engineering 
curricula by the committee on engineering 
schools were held toa minimum. Twenty- 
six curricula in 13 institutions were in- 
spected during the past three years. Com- 
plete regional personnel for the accrediting 
of technical institute curricula has been 
organized. 

Other activities are carried on by com- 
mittees whose titles indicate the nature of 
their work: student selection and guidance, 
professional training, professional recogni- 
tion, information, engineering ethics, em- 
ployment conditions for engineers, and 
ways and means. 

A comprehensive report on the activities 
during the year ended September 30, 
1945, was published in Electrical Engineer- 
ing, December 1945, pages 461-2. 


ENGINEERS JOINT COUNCIL 


This Council, formerly known as the 
joint conference committee, is composed 


positions and employers searching for of the presidents, immediate past presi- 
Table XII. Analysis of Employment Service 
Men Registered Men Placed 
San San 
New Fran- New Fran- 

Month York Chicago cisco Detroit Total York Chicago cisco Detroit Total 
1945 

Maly arenarlerel isle ielele = seta 1 OU DAs cece AO rersaets Weoncac 195 esoaba Biemtetenis iM nogaog HO ooenac 54 
JOBS rete eryasicis sole «vie ie, ice SO nations Koanagn a PACA ote 8 188 20s rete OT Seiereers 2 aerctiters Dado ayo 59 
aly ereeateteteteastolenes?* evel es sae Sa arnic CASO r Di iteinietess DA esase 181 Pile eer AV soos ZO tereievehe EBo0a0s 76 
PANIQUSE iivletetem latsrecsie rahe 14 rent 3 Yor wAb bWeansoc a pnose 287 UES deere Site sieves iL Siieleretene aocéod 59 
September ju, ae cls ei 242... .05 einmose VRenaan Micne tot 479 PA 05 GOK Amana MO banace Sleterelevere 79 
Octobentrr- orem O20 brent Widiicniet 124...... USB C80 605 ES eranon erate PUR C ABO A We sone 80 
Novembere 5. ecas 220 tele Waco dc 1 ern deo bynes 491 { Saapdsc DO weaceys PP sop I pei 96 
IDECERADELs aiecaim © «010.0101 AU Zr einiete Oirapererene OW onbaas ADerelstere 412 SLOsepse 4 Gates Wr oarac iA CSC 83 
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Report of Board of Directors 


dents, and secretaries of the founder so- 
cietiés and the AIChE. Its functions are 
to consider matters of interest to the so- 
cieties and to make recommendations to 
their governing bodies. 

A panel was organized to advise a 
Senate committee regarding research legis- 
lation, and a joint committee on tech- 
nological personnel in relation to national 
security was established. 


A 


economic status of the engineer, and or- 
ganization of the engineering profession. 


REPRESENTATIVES 


A complete list of about 40 joint bodies 
upon which the Institute is represented 
appears in the Year Book and in the Sep- 
tember issue of Electrical Engineering each 
year. 


Appreciation 


deepest appreciation and thanks to the 
committees, and the District, Section, and 
Branch officers, and the members in general 
in grateful recognition of the many ex- 
pansions in activities and the continuing 
rapid increase in membership. 


Respectfully submitted for the board of 


directors. , 
H. H. HENLINE 


Major projects have been started on in- 


dustrial disarmament of aggressor states, Secretary 


The board of directors expresses its 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


Securities Owned, April 30, 1946 
Schedule i : 


Neeeeeee eee ee se 


Restricted Funds 


Principal Amount 


of Bonds or International 
Number of Reserve Life Electrical Lamme 
Shares of Capital Membership Congress Medal 
Stock Fund Fund Library Fund Fund Total 
Railroad Bonds: y 
Atlantic Coast Line first consolidated 4%, due 1952. .......0edecee eae BF: OO COO ties ste sete eee Ne Sher Ate Reta PR re ere. es -$4,253.78....$ 4,253.78 
Baltimore & Ohio, Pittsburgh, Lake Erie & West Virginia System 4%, 

AMC RTIIS Wadeye ora Wises cleanin esis ie Mek troitie se Xi srl een a rolene ws one et sceaaes Gt o8- 10,000,005, 4 08) 16,450.00 i5...6 5 cia eine os sa aed say oy tin paral etete ele ee sees ae 6,450.00 
Chicago & Erie Railroad Company 5% first mortgage, due 1982, reg- 

BRLCTEC satay « Clete sate’ A wtyie cw a copelare hi Nee: cael earns Um Ri atie: scebey ele atehmetainecnle LODO00 cee LSLOS CORES Siete ote can! Sye ots opts tee a Males otra ied OR eae ee 1,105.00 
New York Central Railroad Company 4% series A consolidated mortgage, 

ICT ECTS AN SINR are 8 oe spe 7 Me ce MERY HO Om Cac ae ROEM CS ca 1O;00000r icin. 46,100.00 re ees si gare} dorceetet nies a 6 as,e sla atetom gani ce oe 6,100.00 
Northern Pacific Railway Company collateral trust 41/2%, due 1975....... 10000200 6. 3 ROS 25500 iitsra el es besein. aun ole ninteca oleiete etal eneMee 8s oistia «leaker are 10,325.00 
St. Louis-San Francisco Railway Company 5% prior line mortgage series 

B, due 1950 (certificates of deposit), registered, stamped..............- 6,00000% 4, SpAOTIS OS i RRIG GS ocere ae cp-o omic Sane wena ati tld oe a i ee 5,497.50° 

Total railroad bonds........... Sisdads ay fen sha eie alse ave tua gale eee nore anes tate Rete ONGRRRT AGN S29 ATT SO) a giele ariel 0, o'e aise ees idle min eam alate eee $4,253.78....$ 33,731.28 
Public Utility Bonds: 
New York & Queens Electric Light & Power Company 31/2% first and 

eonsolidated mortgage, duc 1965.42.00... ae ene wes os eee a iatee STOLOVOO0N, LFS bE OG U Oe isis, decdte se pin e:e <’mielatsteie mat] = se 6.5 pie teine iis eine note aie $ 11,000.00 

United States Government Bonds: 
Treasury savings bonds series D, due July 1, 1949...... SST ee, Se TLOSDO OOO Tere res ip GAUL va ce Nasal aps teu ele dlsaliepe do ahaa eos acs canta cea ee an eee $ 7,644.00 
Treasury savings bonds series D, due January 1, 1950..............-+.-. TO}O0000M BX 1 PESOOLOO! Masia ete sore oo: Sake eine ine ee re ee alle ae es 7,500.00 
hreasury bonds’ 297, ise: 1950/48 20). jo%-4, vie'e..stte b¥e a19 <p Ze's ae te mcne/Sia ss ie ph OOO 00m. ma 7 BL S094 ss muvee tatymet =. nie seats 2 ele els ne oleae ae oe 78,130.94 
Treasury bonds 2%, due 1950/48, registered... ........0 esse vee eesnes 3,000.00 . JOGO 9S ivr c atercnrnad cotton Sede eee Oe nates oe 3,060.94 
Treasury bonds 21/,%, diie 1968/63..00. 0.0... ce gees cerns wines pale totaneee 20,000.00 . 15,000.00: =... $5, ODO: OO reneca~ nas aig. «5 athe akesl =. 89 eat 20,000.00 
Treasury bonds 21/,%, due 1972/67.......00...200cserceress Honest oe GSOO0ONe er  LeLOO LOOM, cr. cto ne sed: tale unteein its $5,200.00. oi. 5 oki gaiee see 6,300.00 
. Treasury bonds 21/, %, due 1972/67, registered.............002eeeee eee D5 SO OLOO cS SHSM GRR Pa hesteals a6 Mla note oq orp tty 6d meer ceo 3,516.41 
Defense, bonds series. ducijune 1, 1953.5 en ckts <5, 20e + hs oar te: Ig) cae sae ts OO OWOO ie, cites AD SNOOLOO., ahve eet in 3 casera = ae ew SS ena aN ak nara 25,160.00 
Defense bonds series G 21/2%, due December 1, 1954.......,-...-2..065 18;000.00' 0.5... 1800000 oe tates ahs wan som cee ee ees Se 18,000.00 
Treasury savings bonds series G 21/2%, due September 1, 1955.......... 40,000:00) F5/c5.. SO;000c00F . sath ace son warcm ce ciabei crane), Scale Mie piers tie Ste eee 40,000.00 
Treasury savings bonds series G 21/2%, due November 1, 1956.....,.... 17000008 So" AL T{OOQON SSE tartare. «+ « alietes te genes sis Bales ae arly OE 17,000.00 
Treasury savings bonds series G 21/2%, due May 1, 1957...... poend rere ZO; OOO 00m Asus ya ZOO0OO Me emer. <n. cic alstaheatere: <lalontabeteale « ata Rhea wen se 20,000.00 
Treasury savings bonds series G 21/2%, due October 1, 1957..........+- 49;000.00, sic.sne'S0;000.00) 4.9%...) aide = & «ep legea Wiig un ntti Ola, Seer aa 30,000.00 
otal United States Sovermmicnt bonds. ai. 'e s falera)sic + «11rd ale cia « vidieyelsieimensie’ sie sake $266,112.29 3 $5,000.00........ $5, 200 0G eo. ee eee = $276,312.29 
Capital Stocks: 
Msmleticat an MOnIpAN ye el teras action Bete ui9 «sine y Visine sty piatatetar elaine ae GO Vahares th. 09 TAIBB AD SONG aye y's och ee elaine SIONS ht eae et eee ees $ 4,988.40 
American Telephone & Telegraph Company..............eeeeee seers LOOphiares: acral 7 Abad OSs ARs s sels oa unre, 0.3 Min tua Ue ataneces etree een 17,454.15 
Atchison, Topeka & Santa Fe Railway Company preferred............. TSO s shares ss cr PA OS SAG icy cuir MON c ia enor a hie ai eeigete aionts kan. en 13,035.46 
BOAO, EIS ONC OGID ANY goto otrolelavels aie a cin alcials ritieo)riai- nie wiclala| av eis 3s ake 200 > sharesct 5 G4 I27.50 sus 4 ingcit es = see kate een ms so aeee gee aire 4,927.50 
Commonwealth Edison Company. oil is sctciees > «ooh io «sien cess slate sues BOOM Bhavess Lae | ey SaOcOO" o's wie Gv any ais © heteePNes SRC aaNe te elerccoc hale Sie ea anne ne 7,580.68 
Consolidated Natural‘Gas Company: (090). 0 svn yas eae coed ee ae 11 shares,... BOL OD. oe Fe sins Sippaeiientah nevis well eat er Va ee eae 221,92 
astiMan OA COMPA yissisis) satpasi9/> ctetewele olecssseleVatS slain avate’ete 7 Aca elec BX BDATOB iin. Fy POB QB cre eB ns ais Che aha an cise le acetal oe 4,768.23 
E. 1,00 Pont de Nemours & Company:,cciine dea + cleltig gilt ar euty sin tb dials HO'\Wsbaresig, os © PSO B2IOT A tai visy oth sus wie tia tieeien Ste meaeeeietes Raine te oe eee 7,982.07 
General Plectric. Company... svespase puiae siodepinniae Dette ste digi ania siain. i aks 190)  ShArersiins: FA OS BQ ct che whe Oe gee ies Pe ee Sree Oe anee einen 4,463.80 
General Motors Corporation $5 preferred. .......0-+..ss0esseesevnees 100 shares. 3.50 12,785.00 sia) tetas + oxalic an, ciate) eaiaas Vienne ee 12,785.00 
Generals Motors: COPpOnation %uziss'r ata cinta alot euclattin als) oe: Nai piauslAusid cians 100 shares.... A ASOSS sce So Ua eMubbn a treanks Maleate Le + ane tana ick a 4,235.53 
International tHarvester Companys nieiss suites seaafunsle< cauety nat as 100 shares.... Bj030.50 AS ark seam. vaio tig Stee Oss kis hie tea ete a ee 5,030.50 
International Match Realization Company, Ltd. voting trust certificates 

for capital shares of International Match Corporation,............++. 6* shares.... L,BS1.15%, craaetinn's srmsmalata se sowrelelns lke teehee een Ieee Reeeee 1,851.15* 
Louisville & Nashville Railroad Company..........0.c0eeeeeeeeeeeee LOO" ghatteai irs’:  “Gy278213 -. < seevcyi ans ee y they cyan wea iene ace eee ee 6,278.13 
Ohio Edison Company 4.40% preferred....... 0c resecceneenceeeeeanes TO shares os i 155727080: tla ca doug be lin.) oy eines Soca ite EBs es ene 15,727.50 
PaciticnGag and Mlectric Compan vas «ns elaviinee meesieae = st iste ate scone 200. i shares’, 0° SS PSGi35 : yi eters bec kaels oie pon'sth sestete oe veercrotaeiese ba tee hee ee ae 8,784.35 
Sears ROCouck andsGampany ses.stencie +s a eae SnuleaiMe a isle sieute alae siecain 400} shares.... GOVAST widens Sp cate Seale CANA Gv TR REAR ae te ea 6,014.97 
Standard’ Oil Conipany, of New Jersey... 4.1 lanes « veraiele ysis pole binjsie sie 200) shares .cc  Dy601.26 cases ae wcntns ciuw catalyse MMe teria Cullen tence 9,601.26 
Union Carbide & Carbon Corporation. .....udsecnvedsolcernenecteess WOO mares. wc 5 | Pye TTAA. «ssp cata tie suhag ase ety Aiea eee Rie neh bt ee 7,277.42 
Mnited Hriit Company. a. cienwas: peeve ond eeiateraiea alia setae teeta teed LOO Fahares ssc) LESS SiO Osi. cs where SRR act ate gi ece wake cee me te ie ae ee 11,985.00 
United States Steel Corporation 7% cumulative preferred.............. 1Q0' Seharegys.:.  T4, BEB OQG Gy sivcatan sa oben Meroe Qa ees eee an nna 14,885.00 

‘Lotal-capital:stocks% i. 7pettas vin des dicmuehetba.cie his tess PERO GEs s.2 CO Rae pene $169,878.02) dre, ais. aiela tary’ s wasp aera dare Rene me teak Crate seh ieee Ra $169,878.02 
BLL RO INET Cac Amie Sp Or ice HC HOYER) Tichiea” OECU EOE watrec.a Sateen Wer $476,467.81 ...... $5,000.00........ $5,200.00...... $4,253.78....$490,921.59 

* Less reserve in full for securities considered to be of doubtful value..,................ Ty DAB LOD vain org ecarel toh me 1h SERN Yic a3 <ha cap RRR RC ares 7,348.65 
Total:Securitiess Less Reservar... sities caves dae sented arte tie An eginaitic «eee PAOQT OG Soy eine $5,000.00 2s). ue $5,200.00...... $4,253.78... . $483,572.94 


¢ Stock was split up in October 1945 by issuance of three additional shares for each one held. 
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HASKINS & SELLS 1 EAST 44TH STREET 
CERTIFIED PUBLIC ACCOUNTANTS NEW YORK 17 
May 20, 1946 
American Institute of Electrical Engineers, 
4 33 West 39th Street, New York. 
. Dear Sirs: 


We have examined the balance sheet of the American Institute of Electrical Engineers, 
and schedule of securities owned, as of April 30, 1946, and the related statements of cash 
receipts and disbursements of operating and restricted funds for the year ended that date, 
have reviewed the accounting procedures of the Institute, and have examined its account- 
ing records and other evidence in support of such financial statements. Our examination 
was made in accordance with generally accepted auditing standards applicable in the 
circumstances and included all auditing procedures we considered necessary, which pro- 
cedures were applied by tests to the extent we deemed appropriate in view of the system 
of internal control. 

In our opinion, the accompanying balance sheet, schedule of securities owned, and 

3 : statements of cash receipts and disbursements fairly present, respectively, the financial 
condition of, and securities owned by, the Institute as of April 30, 1946, and its recorded 
cash receipts and cash disbursements for the year ended that date, in conformity with 
generally accepted accounting principles and practices applied on a basis consistent with 
that of the preceding year. 

Yours truly, 


(Signed) HASKINS & SELLS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


Balance Sheet, April 30, 1946 
Exhibit A. 


ae — ————— 


ASSETS LIABILITIES 


Property Fund Assets: Property Fund Reserve.............+0.-essseeceees sastads .. +8 548,407.33 


One-fourth interest in physical properties of United 


i Restricted Fund Reserves: 
Engineering Trustees, Inc.: 


ital fund sis ig) emai alee sete ratara simi etal 505,795.19 
Land, buildings, and equipment (less depreciation pee aire oe 4 $ 3 684.75 
ee are ae oes st doh Ae Member for life fund 5 Fa i? : : : j ; : : , ; i } : F : ; : ‘ i ; : ; : : 5,031.09 
Funded depreciation and renewal reserve.......... 136,568.48 International Blectieal, Gonares: of Ses Lanisilibrary 
FUT Jie cesta sce cice ache cnet eaten eel ware 5,878.05 
BN Ota eaaayestsrcain sve tatsieieieimieve » Garerors) acs eusheces Nis ueihige $498,448.48 L acitne Medel fucdeii cite Meena eee 4,440.44 
Equipment Matiloux fund ec .ne rasan sei eter etatanis er merer 1,137.83 
Library (volumes and fixtures)—estimated valuec..... 36,366.37 we = Soy adie 530,967.35 
Office furniture and fixtures (less reserve for de- Total restricted fund reserves: . 0. cols ects ee ace oem ele nis aie yle F 
preciation, $27,761.27) Joo in gines caseec se escsnne 9,978.02 Operating Fund Reserves, Liabilities, etc.: 
Works of axtretes.....te-t nibs s ona. Satie 1 Sem 3,001.35 
7 ee 7 : ? Accounts payable: <7... 5a - Salen pistols a sie epee acs aale $ 15,455.58 
Gash (no changeduring yean) tes oil 0 cw aioe ae elote ss 612.91 Deferred Leases 
A Dues received in advance... 2.2... - sees e cee cwvee 4,503.14 
Motalsoraperty: L1ricl, ASSES 2 2).\e ciatels! si iiels la iene 0\cye{aXevd ve) etahererrleie = $ 548,407.13 EME anne tees gue duce al vecee or ancieane tee 
Restricted Fund Assets: membership........ weteeees [tte eens eee e eens 1,263.45 
Securities—at cost, less reserve, $7,348.65 (quoted Subscriptions to publications received in advance.... 17,940.01 
cshaket value $552 393 92)—-Schedule 1 4 $483,572.94 Miscellaneous (including unallocated receipts). ..... 1,315.67 
Cash (Exhibit C). BE ae oa ald ann 47,304.66 Operating fund reserves... cacqeic« c-min et ee ere 84,620.36 
PONE NS ae is cag ss SOI SO a i Total operating fund reserves, liabilities, etc...............000- 125,098,241 
PGtalPediricted Tid ARGCES re ce tse sce eae ee ne eps wed 530,967.35 
Operating Fund Assets; 
Cash (not including $1,302.87 for Federal taxes with- 
held from employees)—(Exhibit B)............. $ 81,379.47 
Accounts receivable: 
Members—for dues (less reserve, $4,000.00)........ 8,133.58 
PCEVGCUISO LSet: etn iat ebumeroter ny euiie c eigitie alo iniets| « aleysysie ee 5,667.40 
AVES] ATVCCHLUER mci aynieremener isis fe. ue baie ¥ cel oWIMTONRLE, © ouk 0 3,649.99 
Accrued interest receivable. ..........0 0s eseeeeceee 5,735.52 
Inventories: 
ST PAMSOOIONS. CU atitaks Ae cusialerelo id ole ave alpa) ce ea oh siave 1,054.00 
SBlectrical LCNNTUONS® 6 ayiee > vue cuiels va ee ente we 3,668.40 
Work in process (May issue of Electrical Engineering, 
Es) ee eta fare ates roach colteteles o-w’a'e pyaisyaicle foes ainahausts. 6 6,140.28 
Text ANd COVER PAPCLre\cheveis cyeje)s sin ie laicye bie oie vioceie oes 7,299.52 
Bad eesyie ene vatesrarepctslets aityolo-s's\ejalerdividivisiwie vieiwlayele'ss 2,370.05 
Total operating fund assets. ....i.sse cece eee ence reece eees 125,098.21 
“ra SBS 96 SU A iy 2 AN SR a RCT on ee M oc ny REET SNe) $1,204,472.69 Dobal:perctevstiiea inate, scr: cuales eke GOES RRR NS Ch hots het aR ketone ea aed $1,204,472.69 
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Exhibit B. Statement of Cash Receipts and Disbursements of Operating Fund for the Year - Ended April 30, 1946 


se ceeeee + $605,648.28 
Cash on Deposit With The National City Bank of New York, May 1, Total! (forward) «6.0.00: 00 «sie nie wore vice semenicitiosscese $ 
1945 (not including $1,295.18 for Federal taxes withheld from em- Disbursements (forward)......0.+2+eceecececee cece © $294,213.72 
Ployees) aris rtaewiemiejen alee Ban OU AGCusALe ms osguadounondad -.$ 77,206.09 Picheel conimittese cs i es UF ts wall, 947.15 
Receipts: Committee on institute publicity..........++++++0+0+: aang 
p A : + Planning and co-ordinating committee.......-.+++++-+ 3,122. 
ce preed Nee. pitas ce Dann Had $271,620.45 Joint committee—Economic Status of the Engineer...... Pe < 
SI EHOD OD Core aun i DAC cnCOgon 620. 
aversiag sie eR St ans Ac paonmagoncenbe, HeOriis Engineers Joint Council. ........+-++++++++ teteeee es tie 
Transactions ‘subscriptions. dates e hie cafisene eta crete erate 8,557.39 American Society of Civil Engineers handbook. teeeeeee hee aa 
Electrical Engineering subscriptions...........++++0+++: . 26,158.51 Retirement system AIEE—normal contribution........- poet 
“Blectrical gels aes Dee a ae 2h ee op 887.95 Canadian Radio Technical Planning Board..........-. rh ok 
“Electric Power Distribution for Industrial Plants”...... 2,769.00 A eta 7p Bissuing Bema \--- 4 settee ee eeeeee : 
Miscellaneous publications (preprints, Standards, Elec- Aiko nae preaNiese Dt Bact 
trical Engineering supplement, etc.).....-.+--+++- Sates Y p AC» 40:17 
Students’ fees..........0005 etek ARE Sait 11,659.50 Executive committees....+...+--- cotter eeereeeee ne 2 
Pvtran ce reed ccna ties ma centre ea eae ee . 19,793.42 Vice-presidents........ petteseees eeiasethie » ghee ape ’ — 
Membershi bz a rea Dinu at ee 4,468.61 Branch counselors and chairmen.........-- FASC -. 1,280. 
Bote: Ge ak ASR Say eh ia nee Phys 3,601.29 President’s appropriation Sverre: gle ele: ef Bisietete ota ie = 2 ann 
Interest and dividends on investments of Restricted AIEE representatives.........- pictsinbte aire iee salen bps gs 
Capital fund 13,389.09 Board Of divectOrs... 2 aig rive ve ole OMAgicrert alten soe oie ee 
e Gaclud =50 ea eae eapteeeol Gait thee 652. Nominating committee. .......cccecresceseccssers pe Ane 
Aris 2. 
Cag poe og pe Arras KagacistcAtivetexpensenlis.tdeeaks Mate te. oo 63,658.00 
igcellam COs ajaceys lela 2 0810)0 Cte aasre wis niet ns atetoleis ahsvaey ig) e19 mo ais Gepgrarical Dei aivinch parece aes may) 
MPatal mecelpese <foresu,0c tea One ee ok ele tieaieiois Gatco abate + 528,442.19 Institute prizes—national...... Dereeeeee sees pereeeeee 309.06 
i eee kD pt Ars American Co-ordinating Committee on Corrosion...... 25.00 
Total $605,648.28 American Standards Association... .......+--++ee+-e05 1,750.00 
RSE Ee APRS ORATOR MOM e a cnekt Mateac Auda aidodse abe J , Tesora ig ease tae = 
Pubuorsements: Building nssesament,. cco siete 00200 eloadaabanest ie Bias 
Publicati mse: Library assesamient:.... 0. - ov ec ace © ovisic ysis eerie svip sia 377. 
elated I eae ..-. $122,603.60 Engineers’ Council for Professional Development....... 1,852.00 
Transactions Ta i ee Silt : 5 : ; : ; ‘ Z : ae 1 3964.43 Engineering Foundation Project—Welding research. .... 250.00 
eeinok er ato. Mae re atk whens ee 7,993.83 National Committee State Board Engineering Exam- oe 
Miscellaneous publications (preprints, Standards iners. | WALA a een Oe shee ein eat evi cl Saas a Meta aiaik Sea Sco ease i 
“Industrial Plants” report, Electrical Engineering ' John Fritz Medal. ween eet eee ee essen neers ceseees et 
supplement) ete:)'. c's. ccaaltsna tacit saarst sam nele 19,771.44 National Fire Protection Association—Dues........---- 5 
Anstitite MECHNER. cc's seine oe MS o's oie as Ailes: o our)ase 15,310.00 Membership ac gednwt sine os ov ortte pia ore mpreraie pies = © aaa 5,265.20 
dngtitute Sections meron sale s.cisentonpa cies ak tte ee 44,899.10 Legal services............+.+: eee eeeereeeeeeces 250.00 
institute Branches. < wy. aster tte wee teeters hari eee 2,872.01 Lamme Medal expense (see Exhibit C)...........-.-- 191.03 
liplvaive feed fe Senna Bao Rao OOS GOIE Doone Senn 600.00 Office furniture and fixtures, and repairs. ........----- 339.13 
Headquarters committee .,..2/.' «.s)si0.00 4 ea a oe ceeleleials 83.87 Edison-Medal committee. J. ..cic-ac ec cecce ssaawncce 115.90 
Membership committee............+: EN eR, ey 10,434.07 ee = ped 
eet A Spe OOedonn OOO. TORN TOO Oo 15,681.37 O' reserve Cap ‘und: 
ae oats sy ——————_—  ——. Barstow bequest ican so. + vid's swe cadet = es agente 10,652.03 
F Fo ae a Se Ce nO eee noon ack 254,213.72. . $605,648.28 LOUNE SS Sonnene oor ncooterder oon ose 65 cA 123,726.58 
ty. ; To Member for Tate fund. os < «/«ctetewo. 4,014 <ininl ape tee 1,762.38 
"Total disbursements... 5 ../..:, <a sieiste.e  <'a)= <-niai5=-5 le eee ome 524,268.81 


Cash on Deposit With The National City Bank of New York, 
April 30, 1946 (not including $1,302.87 for Federal taxes withheld 
from employees) is cuca «:<jsisiaincd $ jena. anim Sih a ie a ae $ 81,379.47 
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Restricted Funds 


International 
Electrical 
Reserve Member Life Congress of Lamme 
Capital for Life Membership St. Louis Medal Mallioux 
Total Fund Fund Fund Library Fund Fund Fund 
Cash on Deposit With The National City Bank of New York and 
Various Savings Banks, May 1, 1945...........2 cee eeeeeee $ 35,064.88....$ 26,586.40....$3,268.71..... $35380, 79 iver $551.80 oe. cs $176.22... . $1,120.96 
Receipts: 
Peer AVON, OUCH yn estas oie as ioebtscierestimta cee ee wloiste Faker dl Die 415,00 i ch chile ieisutio asp ote aa ane een $° 125.002 esse $130.00....... $160.00 
Raierest on, bank balances «55's a10ialshsien este tale a #191 sla in wlalelig, 22 oll GB 20 ceca ica shinee ees hee eae BBS iviniele. acipan Wie ea ke Renbae sai acer ee $ 16.87 
Transfers for operating fund: 
Are WDCOMICS states teal slain cal dtalar teas eee ete ate lei evs ieieoan Golncele 10,652.03....$ 10,652.03 
Others. ata mens capier an vole lotedeiohas« «Katataiave an tielPeeeeh: # tia ieee Nie aaslatets 125,488.96.... 123,726.58... . $1,762.38 
ifevides Devstaly feeiey, porteit ac «sis 5 adie oc otmetetanina tien ere eclshks raise ¢ G7BBO ns cats seit @oisinis «iste s glamrateenatite 678.80 
Liquidating dividend—International Match Realization Com- 
Paty ar titilinyes/eressve:stol Nettevaie, to ia/atn availa s -viatatgttsn cP teig otsletate lentes 24.00.... 24.00 
SOLA) VOCED IS Masets loloyac 0: cTelaceisrseviase + wa ene MMe en rot rea $137,324.05... .$134,402.61....$1,762.38..... SBS arse. $130.00). 3.08 $160.00....$ 16.87 
DOCH re tegen we taoieceiosegstereN acts ale tates’ 0 6 Beats oMp terete eienercietemit tetas $172,388.93... .$160,989.01....$5,031.09..... $4;252.98..0..... $661.80. 5.7.54, $336.22. ...$1,137.83 
Disbursements: 
Purchaseiof securities). sasvaih-ora cee ots tlre. dau tea sl eg uel fora oe ee $124,312.98... , $124,312.98 
Pransferito operating flr ciate ntcivssajalaie ctelels a Wha cateticG he ntei anion DOB OTs sage netalontp cieker be welscn cs one $ 595.07 
Purchase of medal, cost of engraving, etc. (exclusive of $191.03 
paidstromy general fund) heer ratege eo sncie vistatsesteter etencmeam ate) ter enetettets 176522. 5:0 Sesieraiabelale ve ore: 6° 15 a8 foe MERMRRTERD Fs: « 1x-cle, Ra TO cae eee ee $176.22 
Dotaltdishursements compre sts sieve-s-0, o aie crn arettortions steers aan eneTs $125,084.27... $124,312.98 Sale huyines i's aoe a eee S 595.075... . sa cetee ae eee $176.22 


Balance on Deposit With The National City Bank of New York 
and Various Savings Banks, April 30, 1946................. $ 47,304.66....$ 36,676.03....$5,031.09.....$3,637.91........ $661.80....... $160.00... . $1,137.83 
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National and Dictrsce Prize 
~ Awards for 1945 Announced 


Recipients of the 1945 national prize 
awards for papers were announced by 
M. D. Hooven (F’44) chairman of the 
AIEE committee on award of Institute 
prizes at the annual meeting of the Insti- 
tute, June 26, in Detroit, Mich. In the 
class of public relations and education the 
paper chosen was presented during the 
year 1944 when no award was made in that 
class. Owing to readjustments in the uni- 
versities and colleges, made necessary by 
the war, no papers were submitted for the 
national prize for Branch papers. 

Each national prize award consists of an 
appropriately engrossed certificate and a 
check for $100 divided in the case of 
coauthors. ‘The awards were as follows: 


Best Paper in Engineering Practice. Prize awarded to 
James DeKiep (M’43) of the Electric Machinery 
Manufacturing Company, Minneapolis, Minn., and 
L. R. Hill and G. L. Moses (M 44) of the Westing- 
house Electric Corporation, East Pittsburgh, Pa., for 
their paper, ‘““The Application of Silicone Resins to 
Insulation for Electric Machinery,” presented at the 
1945 winter technical meeting, New York, N. Y., 


‘January 22-26, and published in the 1945 Tvrans- 


actions, pages 94-8. Honorable mention was awarded 
to L. J. Gorman (M ’30) of the Consolidated Edison 
Company of New York, Inc., New York, N. Y., for 
his paper, “Electrolysis and Corrosion of Under- 
ground Power-System Cables,” presented at the 1945 
winter technical meeting, New York, N. Y., January 
22-26, and published in the 1945 Transactions, pages 
329-36, 


Best Paper in Theory and Research. Prize awarded to 
G. D. McCann (M’44) and H. E. Criner of the 
Westinghouse Electric Corporation, East Pittsburgh, 
Pa., and C. E. Warren (A ’41) of Ohio State Univer- 
sity, Columbus, for their paper, ‘‘Determination of 
Transient Shaft Torques in Turbine Generators by 
Means of the Electrical-Mechanical Analogy,” pre- 
sented at the 1945 winter technical meeting, January 
22-26, and published in the 1945 Transactions, pages 
51-6. Honorable mention was awarded to V. E. 
Legg (M ’37) of Bell Telephone Laboratories, Inc., 
New York, N. Y., for his paper, “Optimum Air Gap 
for Various Magnetic Materials in Cores of Coils 
Subject to Superposed Direct Current;” published in 
the 1945 Transactions, pages 709-12. 

Best Paper in Public Relations and Education. Prize 
awarded to Aram Boyajian (F’26) of the General 
Electric Company, Pittsfield, Mass., for his paper, 
‘Cultural Training of the Engineer,” presented at the 
1944 winter technical meeting, January 24-28, and 
published in 1944 Transactions, pages 6-9. 


Initial Paper. Prize awarded to G. W. Scott, Jr. 
(M ?45) of the Armstrong Cork Company, Lancaster, 
Pa., for his paper, ‘““The Role of Frequency in Indus- 
trial Dielectric Heating,’ published in the 1945 
Transactions, pages 558-62. Honorable mention was 
awarded to H. M. Elsey (M *44) of the Westinghouse 
Electric Corporation, East Pittsburgh, Pa., for his 
paper, “Treatment of High-Altitude Brushes by 
Application of Metallic Halides,’ published in the 
1945 Transactions, pages 576-9. 


DISTRICT PRIZES 


District prizes for AIEE papers have 
been announced by five Districts. The 
awards are for papers presented during 
1945. Each District prize consists of an 
appropriately engrossed certificate and 
check for $25, divided in cases of coauthors. 


District 2 

Prize for best paper was awarded to E. W. Boehne 
(F ’43) and W. A. Atwood for their paper, “Anode- 
Circuit-Breaker Design and Performance Criteria,” 
presented at a meeting of the Philadelphia Section, 
February 12, 1945. 

Prize for initial paper was awarded to William B. 
Keller (A 41) for his paper, ‘Aircraft Regulators and 
Relays,” presented at a meeting of the Cleveland 
Section, December 4, 1945. 
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District 7 

Prize for Branch paper was awarded to Duane G, 
Harman for his paper, “Hyper- and Ultrahigh- 
Frequency Effects on Vacuum Tubes,” presented ata 
meeting held at Southern Methodist University, 
January 31 and February 1, 1945. 

District 8 


Prize for best paper was awarded to J. V. Kresser 
(M *43) for his paper, “Characteristics and Limita- 
tions of Transformer Connections,” presented at a 


prea of the San Francisco Section, November 16, 
5. ; 


Prize for initial paper was awarded to C. J. Breit- 
wieser (M ’44) for his paper, “Constant-Speed Drives 
for Aircraft Alternators,” published in the 1945 
Transactions, pages 763-8. 

District 9 

Prize for best paper was awarded to E. C. Goodale 
(M?45) and J. I. Holbeck (M 36) for their paper, 
“Field Determination of Current Transformer Errors 
by the Secondary-Voltage Method,” presented at a 
meeting of the Portland Section, April 3, 1945. 
District 10 

Prize for best paper was awarded to W. B. Buchanan 
(M32) and G. D. Floyd (M28) for their paper, 
“Field Tests of Interrupting Capacity of 138-Kv Oil 
Circuit Breakers,” presented at a meeting of the 
Toronto Section, October 12, 1945. 


Trial Period Extended 
on Members-for-Life Awards 


A four-year instead of a two-year trial 
period for the awards of trips to the sum- 
mer convention to winners of the District 
prizes for Branch papers has been decided 
upon. ‘The decision of the committee on 
members-for-life fund was made in view of 
the disturbed conditions which have pre- 
vailed in the universities and colleges dur- 
ing the past few years. 

The awards which were announced in 
the January 1945 issue of Electrical Engi- 
neering, page 31, provide for the payment of 
expenses of five winners of District prizes 
for Branch papers to the summer convention 
for the purpose of presenting their papers. 
The even-numbered Districts would be 
eligible one year, and the odd-numbered 
ones the next. Experience gained in the 
next four years will determine whether or 
not the utilization of the members-for-life 
fund for this purpose will be continued 
permanently, 


Board of Directors 
Meeting Held in Asheville 


The regular meeting of the AIEE board 
of directors was held at Grove Park Inn, 
Asheville, N. C., May 14-15, 1946, during 
the Southern District meeting of the In- 
stitute. 

The board confirmed its previous action 
by letter ballot authorizing a contribution 
of $15,000 toward a survey by the United 
Engineering Trustees, Inc., of the situation 
with respect to the increasing inadequacy 
of the engineering societies headquarters 
building for the Founder Societies and the 
need for its renovation or for a new build- 
ing. The AIEE board has gone on record 
as recommending that UET explore the 
possibility of creating or obtaining adequate 


Institute Activities 


headquarters for all national engineering 
societies and kindred organizations which 
may wish to participate. 
The Institute’s annual appropriation 
_ for the American Co-ordinating Committee 
on Corrosion was increased from $25 to 
$50, and the annual payment to the United 
States National Committee of the Interna- 
tional Commission on Illumination was in- 
creased to $150. 
Sections committee recommendations 
for an increase in the financial allotments 
to those Sections having definitely increased 
activities, for which the present appropria- 
tions are inadequate, were confirmed as the 
basis -for Sections’ appropriations during 
the coming year. These recommendations 
‘were for the retention of the basic yearly 
allotments of $200 to each Section and 
$1.20 for each Institute member within the 
Section on August 1, and for an increase in 
the allotments for additional regularly 
scheduled meetings of the Section, Sub- 
sections, and technical groups in the Section 
during the preceding fiscal year as indi- 
cated below: 


Number of Proposed Present 
Meetings Allotment Allotment 
12 0, WT. erate figs Sees $505 cee evareteere $25 

TS tO/23)0. oes eee eens LOO 5. germs e gow sass 50 

PX SLOW AAO ert ci ROR Oe o WSO e petete triacs eer eame 75 

30lorimores-nr ates 200 . 75 


Also recommended was a basic yearly allot- 
ment of $100 to a Section for the operation 
of each Subsection holding regularly sched- 
uled meetings. 

An extensive discussion of Institute ac- 
tivities resulted in actions concerning tech- 
nical committees, Institute publications, 
and headquarters staff functions reported 
in the June issue (pages 269-70). The 
subject of visits of the president with Sec- 
tions was given comprehensive considera- 
tion, as the Institute has grown so large 
that changes in the policy regarding such 
visits are essential. The committee on 
planning and co-ordination was requested 
to study the subject and make recommenda- 
tions. By vote, the board strongly com- 
mended the committee on planning and 
co-ordination and its subcommittees on 
technical activities and professional activi- 
ties, and emphatically recommended con- 
tinuance of their work next year. 

Upon request of the District officers, 
payment in September of the present ap- 
propriation year of travel expenses in con- 
nection with the North West District ex- 
ecutive committee meeting for 1946-47, 
which is to be held during the Pacific Coast 
convention in August (in advance of the 
1946-47 appropriation year), was author- 
ized. 

A meeting of the North Eastern District 
was authorized to be held in Worcester, 
Mass., April 23-25, 1947. 

The chairman of the 1946 winter con- 
vention committee, who has been making 
some tentative arrangements for the 1947 
convention, having requested a definite 
statement of the board’s policy regarding 
exhibits of electric equipment which might 
be held concurrently with the convention, 
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the board voted to authorize the use by an 
exhibit company of the phrase ‘‘to be held 
concurrently with the AIEE winter conven- 
tion.” 

The board referred to the technical pro- 
gram committee an inquiry as to whether 
the Institute could supply some technical 
papers for the National Electronics Con- 
ference, to be held in Chicago, IIl., October 
3-5, 1946, and approved a proposal of 
that committee that the chairman of the 
committee on electronics appoint a sub- 
committee of three AIEE members in the 
Chicago Section to arrange for AIEE par- 
ticipation in the conference. 

Upon recommendation of the Standards 
committee, the board took the following 
actions: Approved the appointment of 
R. C. Putnam (M ’34) as AIEE representa- 
tive, and Professor E. M. Strong (M’40) 
as alternate, on ASA Sectional Committee 
A23, which will undertake a revision of the 
‘‘American Recommended Practice for 
School Lighting” (in place of former repre- 
sentative G. H. Stickney (F’24) who has 
retired); approved the appointment of 
Professors C. L. Dawes (F’35) and D. T. 
Canfield (M’31) as AIEE representatives 
on Sectional Committee C12, which will 
undertake a revision of the ‘‘Code for Elec- 
tricity Meters” (to replace the two former 
representatives, who have resigned). 

As the result of the board’s approval in 
October 1945 of a recommendation that 
the definition of a “‘university or technical 
school of recognized standing” be made 
consistent with the present practice of ac- 
crediting engineering schools by The Engi- 
neers Council for Professional Develop- 
ment, section 51 of the bylaws was amended 
to read as follows: 


Sec. 51. Any person registered as a student, 
graduate, or undergraduate, in a university or tech- 
nical school of recognized standing may be enrolled 
as a Student member of the American Institute of 
Electrical Engineers, except that a graduate student 
whose term of enrollment, as specified in Section 53, 
has expired may not again enroll. The expression 
“university or technical school of recognized standing” 
is interpreted as applying to any school of college 
grade which provides an engineering curriculum 
which prepares students for the profession of electrical 
engineering and which is fully accredited by Engi- 
neers’ Council for Professional Development. If the 
curriculum is not fully accredited by Engineers’ 
Council for Professional Development, the Board may 
waive this requirement-on the recommendation of the 
committee on Student Branches, 


In accordance with section 37 of the con- 
stitution, the appointment of a secretary 
of the Institute for the administrative year 
commencing August 1, 1946, was con- 
sidered, and Secretary H. H. Henline was 
reappointed with an expression of appre- 
ciation of his efficient services. 

Vice-President M. S. Coover (F ’42) 
was appointed a representative of the In- 
stitute on the Washington Award Com- 
mission for the two-year term commencing 
June 1, 1946, succeeding L. R. Mapes 
(F ?37) whose term expired at that time. 

Upon recommendation of the executive 
committees of the Districts concerned and 
the chairman of the Sections committee 
and upon request of the San Francisco 
Section, the Territory of Hawaii was trans- 
ferred from the New York City District 
(3) to the Pacific District (8), and added to 
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the territory of the San Francisco Section. 

Report was ‘made of the continued co- 
operation of the committee on air trans- 
portation with the Society of Automotive 
Engineers and the National Aircraft Stand- 
ards Committee in aeronautical electrical 
standardization work. 

Appointment by the president of the 
following committee of tellers, to canvass, 
count, and report on the ballots for the 
election of AIEE officers, was approved: 
Charles H. Wagner (F’40) chairman; D. F. Hall 
(A?43); E. W. Hilbert (M 46); K. K. Lacher (A 45); 
R. R. MacGregor (A’42); Charles S. Murray, Jr. 
(A ’34); and Earl G. Ports (M 34). 

General funds disbursements for April, a 
total of $40,205.53, were reported by Chair- 
man W. R. Smith of the finance committee 
and approved. 

A resolution was adopted directing the 
removal from the active membership list 
of the names of the members in arrears 
for dues of the fiscal year which com- 
menced May 1, 1945, and extending the 
time for the payment of such dues until 
further action by the board of directors. 
Present at the meeting were: 

President—W. E. Wickenden, Cleveland, Ohio. Past 
President—C. A. Powel, East Pittsburgh, Pa. Vice- 
Presidents—C. B. Carpenter, Portland, Oreg.; F. F. 
Evenson, San Diego, Calif.; J. F. Fairman, New 
York, N. Y.; E. S. Fields, Cincinnati, Ohio; R. T. 
Henry, Buffalo, N. Y.; F. L. Lawton, Montreal, 
Canada; Herman B. Wolf, Charlotte, N. C. Direc- 
tors—P. L. Alger, Schenectady, N. Y.; J. M. Flanigen, 
Atlanta, Ga.; C. W. Mier, Dallas, Tex.; S. H. 
Mortensen, Milwaukee, Wis.; W. B. Morton, Allen- 
town, Pa; J. R. North, Jackson, Mich.; D. A. 
Quarles, New York, N. Y.; Walter C. Smith, San 
Francisco, Calif.; W. R. Smith, Newark, N. J. 
Secretary—H. H. Henline, New York, N. Y. By 
invitation: J. Elmer Housley, presidential nominee; 
E. W. O’Brien, chairman, committee on Student 
Branches; M. D. Hooven, chairman, technical activities 


subcommittee of the committee on planning and 
co-ordination. 


Annual Additions 
to List of Members for Life 


Membership for life is granted by the 
AIEE to members who either have paid 
annual dues for 35 years, or have reached 
the age of 70 and paid dues for 30 years. 
A list of those who have become members 
for life during the preceding year is pub- 
lished annually in Electrical Engineering. 
Institute members who have attained this 
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status since publication of the last list in 
’ the July 1945 issue are: 


R. V. Achatz R. B. Howland 
A. J. Althouse A. P. Hyatt 

G. M. Armbrust G. C. Hyde 

J. B. Arthur A. W. Janowitz 
A. Bachrach C. A. Jaqua 

S. A. K. Barrett F. Jeffrey 

W. R. Battey C. G. Johnson 
A. E. Bauhan B. W. Jones 

H. Baum J. A. Jones 

W. E. Beaty R. L. Jones 

R. Beman L. C. Josephs, Jr. 
C. E. Bennett G. A. Kelsall 

N. C. Benson W. P. Kennedy 
E. L. Bettanier L. M. Klauber 
B. K. Boyce G, L. Knight 

F. F. Brand J. A. Koontz, Jr 
H. P. Broderson G. E. Lewis 

R. A. Brown F. M, Loud 

R. P. Brown O. MacMurray 
H. H. Buell F. W. MacNeill 
W. H. R. Burrows E. H. Martindale 
H. A. Burt A. L. Matte 

E. R, Candor E. L. Moreland 
R. F. Carbutt Jj. J. Mullen 

W. N. Chaffee Jj. F. Murray 

P. I. Chandeysson E. R. Nigh 

C. E. Connard A. A. Nims 

H. A. Cowgill H. R. Noack 

J. S. Cruikshank R. Norsa 

A. C. Cummins E. L. Nute 

R. E. Cunningham H. S. Osborne 
L. M. Dawes R. Page 

E. E. de Souza G. K. Paton 

F, E. d’Humy L. ‘E. Peck 

G. H. Dorgeloh G. G. Post 

H. G. Dorsey O. G. Pratt 

C. W. Drake R. L. Quass 

J. V. B. Duer K. Richards 

C. H. Eames H. K. Ritter 

R. N. Early C. A. Robinson 
Cc. T. Evans M. H. Roffey 

F. R. Ewart G. H. Schaeffer 
W. S. Ewens H. J. Schiefer, Jr. 
D. D. Ewing E. G. Schmeisser 
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Annual Report for 1945-46 


The following constitutes the annual re- 
port on Institute Section and Branch ac- 
tivities for the fiscal year which ended 
April 30, 1946. Similar information for 
three preceding fiscal years appeared in 
Electrical Engineering in June 1945, pages 
228-9; June 1944, pages 224-5; and June 
1943, pages 264-5. 

Present members of the Sections com- 
mittee and the committee on Student 
Branches, supervising the divisions of In- 
stitute activities covered by this report, 


Institute Activities 


which appears on the following pages are: 


Sections—G. W. Bower, chairman; R. M. Pfalzgraff, 
vice-chairman; A, C. Muir, secretary; O. C, Brill; 
M. S. Coover; W. E. Enns; C. W. Evans; F. F. 
Evenson; H., P. Heafer; V. P. Hessler; W. R. Hough; 
Frederick Krug; F. L. Lawton; T. M. Linville; 
E. T. Mahood; R. G. Porter; C. S, Purnell; and, 
ex officio, chairmen of all Institute Sections. 


Branches—¥.. W. O’Brien, chairman; M. M. Cory; 
H., L. Davis, Jr.; A. G. Ennis; T. G. LeClair; Everett 
S. Lee; Walter Charles Smith; E. M. Strong; R. G. 
Warner; C. R. Wischmeyer; and, ex officio, all 
Student Branch counselors. 


ELECTRICAL ENGINEERING 


Section Membership and Meetings During Year Ending April 30, 1946 
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Joint Inspection Trip Ends 


Season for Pittsburgh Section 


A joint meeting with the electrical sec- 
tion of the Engineers’ Society of Western 


- Pennsylvania held at the Springdale station 


of the West Penn Power Company, May 


14, drew an attendance of more than 250 


to the last technical meeting of the 1945-46 
season of the Pittsburgh Section. 

Inspection of the company’s number 7 
addition was the chief attraction of the 
trip to the station 20 miles from Pittsburgh. 
Representatives of many suppliers of major 
equipment installed in the station also were 
present. 

The group was welcomed by E. F. 
Randolph, superintendent of the Spring- 
dale station. Electrical features of the new 
addition were discussed by H. A. P. 
Langstaff (F 43) electrical engineer of the 
company, and mechanical details were ex- 
plained by J. T. Rummell. 


Communications and Electronics 
Group Formed in Georgia 


An address on ‘‘Recent Developments in 
Electronics” by Doctor R. I. Sarbacher 
(M ’41) dean of the graduate studies divi- 
sion, Georgia School of Technology, At- 
lanta, was featured at the first meeting of 
the technical group on communications and 
electronics of the AIEE Georgia Section. 
Approximately 75 members and guests at- 
tended the evening meeting. 

Officers of the newly organized technical 
group, which has 39 charter members, are: 


Chairman—R. I. Sarbacher. 


Vice-chairman—Newton B. Fowler, division plant super- 
visor, American Telephone and Telegraph Company, 
Atlanta. 


Secretary-treasurer—Robert P. Posey, consulting ap- 
plication engineer, Westinghouse Electric Corpora- 
tion, Atlanta. 


Prize Paper Meeting 
Held at Sharon 


The May meeting of the Sharon Section 
was devoted to the presentation of four 
prize papers and two which had received 
honorable mention in a contest which origi- 
nated last fall. A prize paper committee 
was set up at that time to encourage the 
submission of technical papers, and the 
May meeting was the culmination of its 
program. 

A total of 11 papers was received and 
passed on by a board of three judges. 
Two presentation prizes also were awarded, 
and all six winners were equally eligible 
for these. The four paper prizes were 
$37.50, $25, $15, and $7.50. ‘The presen- 
tation prizes were $10 and $5. 

The meeting was one of the best attended 
of the year and the program is being con- 
sidered as an annual event. 
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PERSONAL 


James DeKiep (M’43) chief engincer, 
Electric Machinery Manufacturing Com- 
pany, Minneapolis, Minn., has been 
awarded the 1945 national best paper 
prize in the field of engineering practice 
as coauthor of the paper, ‘‘The Application 
of Silicone Resins to Insulation for Electric 
Machinery.” Born in Grand Haven, 
Mich., in 1905, Mr. DeKiep was graduated 
from the University of Michigan in 1927 
with the degree of bachelor of science in 
electrical engineering. He joined the 
Westinghouse Electric Corporation, East 
Pittsburgh, Pa., in 1929, working on the 
design and application of a-c motors and 


generators until 1942, at which time he 
was made section engineer in charge of 


the a-c section of the motor engineering 
department. He entered the employ of 
the Electric Machinery company in 1945. 


G. L. Moses (A’43, M44) section engi- 
neer, development insulation, transporta- 
tion and generator division, Westinghouse 
Electric Corporation, East Pittsburgh, Pa., 
has been awarded the 1945 national best 
paper prize in the field of engineering prac- 
tice as coauthor of the paper, ““The Appli- 
cation of Silicone Resins to Insulation for 
Electric Machinery.”’ Mr. Moses was 
born in Knoxville, Tenn., in 1904, and at- 
tended Bliss Electrical School. He entered 
the employ of the Westinghouse company 
as a member of the student training course 
in 1923. He has been sales correspondent, 
railway control engineer, and coil and 
insulation engineer. Since 1942 he has 
been engineer in charge of the insulation 
development group. 


C. E. Warren (A ’41) assistant professor 
of electrical engineering, Ohio State Uni- 
versity, Columbus, has received the 1945 
national best paper prize in the field of 
theory and research as coauthor of the 
paper, “‘Determination of Transient Shaft 
Torques in Turbine Generators by Means 
of the Electrical-Mechanical Analogy.” 
Professor Warren was born in 1914 in 
Columbus, Ohio, and received the degree 
of bachelor of electrical engineering from 


James De Kiep 
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C. E. Warren 


Ohio State University in 1938 and the 


degree of master of science from Massa- 
chusetts Institute of Technology in 1940. 
He was assistant in electrical engineering 
at Massachusetts Institute of Technology, 
Cambridge, from 1938 to 1940 and in 
1940 entered the employ of the Westing- 
house Electric Corporation, East Pitts- 
burgh, Pa., as industry engineer. He 
joined the staff of Ohio State University 
in 1944, 


G. D. McCann (A ’38, M’44) consulting 
transmission engineer, industry engineering 
department, Westinghouse Electric Corpo- 
ration, East Pittsburgh, Pa., has been 
awarded the national best paper prize for 
1945 in the field of theory and research as 
coauthor of the paper, ‘‘Determination of 
Transient Shaft Torques in Turbine Gener- 
ators by Means of the Electrical—Mechani- 
cal Analogy.”” Doctor McCann was born 
in Glendale, Calif.,:in 1912, and holds the 


degrees of bachelor of science (1934) | 


master of science (1935), and doctor of 
philosophy (1939) from California In- 
stitute of Technology. He was teaching 
fellow at the California Institute of Tech- 
nology, Pasadena, from 1935 to 1938 and 
in 1938 joined the Westinghouse corpora- 
tion as transmission engineer. He is the 
author of numerous papers and a member 
of Sigma Xi. 


Aram Boyajian (A718, F’26) electrical 
engineer, General Electric Company, Pitts- 
field, Mass., has been awarded the national 
best paper prize for 1945 in the field of 


public relations and education for his | 


paper, “Cultural Training of the Engi- 
neer.”? Mr. Boyajian was born in Armenia 
in 1888, and received the bachelor of 
arts degree from Anatolia College, and his 
bachlor of science degree in 1915 and his 
electrical engineering degree in 1918 from 
Swarthmore College. He has been en- 
gaged in consulting engineering for the 
General Electric Company since 1917. 
He has published a number of papers and 
articles. 


G. W. Scott, Jr. (M’45) assistant chief 
physicist, Armstrong Cork Company, Lan- 
caster, Pa., has been awarded the 1945 


G. L. Moses 
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national prize for initial paper for his paper, 


“The Role of Frequency in Industrial 
Dielectric Heating.” Doctor Scott, who 
was born in 1912 in Auburn, N. Y., re- 


ceived the degree of bachelor of arts from — 
Wesleyan University in 1934 and the de- | 


grees of master of arts in 1935 and doctor 
ot philosophy in 1938 from Cornell Uni- 
versity. From 1938 to 1940 he had a post 
doctorate fellowship in applied electronics 
at Massachusetts Institute of Technology, 
_ Cambridge. In 1940 he became a re- 


search associate at the institute. He 


joined the Armstrong company in 1941, 
He was a teaching and research assistant 
at Cornell University, Ithaca, N. Y., from 
1934 to 1938. Doctor Scott has published 
a number of papers and is a member of 
the American Physical Society, the Ameri- 
can Welding Society, and Sigma Xi. 


L. J. Gorman (A’11, M’30) assistant 
engineer, electrical engineering depart- 
ment, Consolidated Edison Company of 
New York (N. Y.), Inc., has received 
honorable mention in the field of engineer- 
ing practice in the 1945 national prize 
paper awards for his paper, ‘‘Electrolysis 
and Corrosion of Underground Power 
System Cables.” Born in Waddington, 
N. Y., in 1887, Mr. Gorman received his 
‘bachelor of science degree from Clarkson 
College of Technology in 1909. After 
graduation he spent one year each with 
the General Electric Company, Schenec- 
‘tady, N. Y., and one with Stevens In- 
stitute of Technology, Hoboken, N. J. 
In 1911 he entered the employ of New 
York Edison Company and, except during 
World War I when he served overseas as 
a captain in the Signal Corps, has been 
with the Edison system ever since. He 
has been tester, foreman, general foreman, 
electrolysis engineer, and assistant engineer. 


V. E, Legg (M37) engineer in the appa- 
ratus development department, Bell Tele- 
phone Laboratories, Inc., New York, 
N. Y., has received honorable mention in 
the field of theory and research for his 
paper, “Optimum Air Gap for Various 
Magnetic Materials in Cores of Coils 
Subject to Superposed Direct Current,” 
in the 1945 national prize paper awards. 
Born in Ann Arbor, Mich., in 1897, Mr. 
Legg holds the degrees of bachelor of 
science (1920) and master of science (1922) 
from the University of Michigan. He was 
research physicist with the Detroit Edison 
Company in 1920 and 1921 and in 1923 
entered the research department of the 
Western Electric Company, which in 1925 
became the Bell Telephone Laboratories. 
He since has been engaged in cable re- 
search and has more than 20 patents, both 
American and British, to his credit. From 
1929 to 1931 he was in Germany super- 
vising the manufacture and application of 
continuous loading to experimental tele- 
phone cable. He is a member of the 
American Society for Metals, the American 
Physical Society, and the American Asso- 
ciation for the Advancement of Science. 
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Aram Boyajian 


H. M. Elsey (M’44) consulting chemist, — 


Westinghouse Research Laboratories, 
Westinghouse Electric Corporation, East 
Pittsburgh, Pa., has received honorable 
mention for initial paper in the 1945 na- 
tional prize paper awards for his paper, 
“Treatment of High-Altitude Brushes by 
Application of Metallic Halides.”’ Born 
in 1891 in Seattle, Wash., Mr. Elsey re- 
ceived the degrees of bachelor of arts in 
1914, master of arts in 1915, and doctor 
of philosophy in 1919 from Stanford Uni- 
versity. He joined the faculty of the Uni- 
versity of Kansas, howéver, in 1918 as assis- 
tant professor of chemistry and was ap- 
pointed associate professor in 1921. Since 
1925 he has been consulting chemist for the 
Westinghouse corporation. He is a mem- 
ber of the American Chemical Society, 
the American Association for the Advance- 
ment of Science, the Chemical Society 
(London, England), and the Society of 
Chemical Industry. 


Ralph Bown (M’30, F’41) formerly as- 
sistant director of research, Bell Telephone 
Laboratories, Inc., New York, N. Y., has 
been named director of research. He 
succeeds M, J. Kelly (M’26, F’31) who 
has been serving as both director of re- 
search and executive vice-president and 
who will continue in the latter position. 
Doctor Bown received the degree of me- 
chanical engineer from Cornell University 
in 1913, the master’s degree in 1915 and 
his doctor’s degree in 1917, During World 
War I he was officer in charge of radio 
development work at the United States 
Army Signal Corps Radio Laboratories 
at Camp Alfred Vail, N. J. Afterwards 
he joined the department of development 
and research of the American Telephone 
and Telegraph Company. In 1934 he 
was appointed associate director of radio 
research for the laboratories, and in 1937 
director of radio and television research. 
He became assistant director of research in 
1944. He served as division member and 
consultant to the National Defense Re- 
search Council and was sent to England 
to study radar in 1941. He also was a 
War Department consultant. Doctor 
Bown was president of the Institute of 
Radio Engineers in 1927 and in that year 
received the Morris Liebmann prize in 
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_ G. D. McCann 


a 

G. W. Scott, Jr. 

* 
recognition of his research into wave trans- _ 
mission phenomena. a 

4 , 

H. P. Sleeper (A’22, M’30) operating 
engineer, electric distribution department, 
Public Service Electric and Gas Company, 
Newark, N.J., has been presented with the 
company’s Thomas N. McCarter Electric 
Award for 1945 ‘‘in recognition of his 
leadership and direction in the develop- 
ment of relay protection for the trans- 
mission and distribution system which has 
resulted in notably improved service re- 
liability and substantial savings in system 
investment.” The award is given an- 
nually to the employee in either the 
operating or commercial group of the 
electric department who contributed most 
during the year toward the efficiency and 
progress of the department. Mr. Sleeper, 
a graduate of the University of Maine, 
joined the Public Service Company in 
1925 and has been operating engineer 
since 1940. He has been chairman of the 
AIEE committee on protective devices. 
Mr. Sleeper, a veteran of World War I, 
has been active in the moral rearmament 
movement and in 1945 participated in 
the training center activities at Mackinac 
Island, Mich., which were attended by 
leaders in government and industry from the 
United States, Canada, and other countries. 


T. G. LeClair (A’24, F°40) chief staff 
engineer, Commonwealth Edison Com- 
pany, Chicago, IIl., has been elected presi- 
dent of the Western Society of Engineers 
for the year 1946-47. With the Edison 
company since 1923, Mr. LeClair has 
held the positions of cable engineer, assist- 
ant field engineer, engineer of system 
protection, development engineer, and 
staff engineer. Mr. LeClair, at present 
an AIEE vice-president, has served on 
many AIEE committees. He is currently 
chairman of the professional activities sub- 
committee of the committee on planning 
and co-ordination. He is a director and 
past president of the Illinois Engineering 
Council and a member of the [Illinois 
Society of Engineers and the National 
Society of Professional Engineers. A fuller 
biography of Mr. LeClair may be found 
in the March 1946 issue of Electrical Engi- 
neering, page 132. 
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Walther Richter (M 37, F °42) eceeieal 


_ engineer, engineering development depart- 


ment, Allis-Chalmers Manufacturing Com- 
pany, West Allis, Wis., has been elected 
_ chairman of the AIEE Milwaukee Section 
_ for the 1946-47 season. 


F, J. Van Zeeland (A 37, M ’44) dean 
aad professor of electrical engineering, 
_ Milwaukee (Wis.) Engineering School, 
~ has been elected secretary—treasurer of the 
AIEE Milwaukee Section for 1946-47. 
W. G. H. Finch (A ’22, M 26) president, 
Finch Telecommunications, Inc., Passaic, 
N. J., and captain in the United States 


_ Naval Reserve, recently was awarded the 


Legion of Merit ‘‘for exceptionally meri- 
torious conduct in the performance of 
outstanding service to the Government of 
the United States as head of the Counter- 
measures Design Section, Electronics Di- 


' vision, Bureau of Ships, from December 1, 


1941 to September 1, 1945.” 


_N. L. Freeman (M’45) design engineer, 


American Locomotive Company, Schenec- 


tady, N. Y., has been appointed a member | 
_ of the New York State Board of Examiners 


for Professional Engineers and Land Sur- 
veyors. Mr. Freeman holds the degrees 
of bachelor of science in electrical engineer- 
ing and master of science in physics from 
Washington University. 


I. E. McDougal (A’40) formerly lieu- 
tenant, United States Naval Reserve, at- 
tached to the Army-Navy Munitions 
Board, Washington, D. C., has been ap- 
pointed apparatus sales manager for the 
Electric Supplies Distributing Company, 
San Diego, Calif. Mr. McDougal also 
served aboard an aircraft carrier. 


OBITUARY 


Richard Harold Dearborn (A’07, M’14, 
F°30) dean emeritus of engineering, 
Oregon State College, Corvallis, died 
March 21, 1946. Dean Dearborn was 
born November 2, 1874, in Salem, Oreg., 
and was graduated from Willamette Uni- 
versity with the degree of bachelor of arts 
in 1895 and from Cornell University with 
the degree of mechanical engineer in 
electrical engineering in 1900. After a 
year with the Portland (Oreg.) General 
Electric Company, he joined the faculty 
of the University of Oregon, Eugene, in 
1901. The following year he established 
the department of electrical engineering 
and continued as head of the department 
until 1914. He served as electrical engi- 
neer on the Oregon State Tax Commission 
in 1911 and on the Public Service Com- 
mission of Oregon from 1913 to 1915. 
From 1914 to 1933 he was head of the de- 
partment of electrical engineering at Ore- 
gon State College and in 1933 was named 
dean of engineering. He was director of 
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engineering, science, and management 
war training for the college from 1940 
until his retirement in 1944. He was a 
member of the Society for the Promotion 
of Engineering Education, the Northwest. 
Electric Light Power Association, the 
Corvallis Chamber of Commerce, Tau 
Beta Pi, Sigma Tau, and Eta Kappa Nu. 


Francis Leslie Stevenson (A’03, M’21) 


retired superintendent of steam and power, 
International’ Harvester Company, Chi- 
cago, Ill., died February 13, 1946. Mr. 
Stevenson was born February 7, 1866, in 
Detroit, Mich., and was graduated from 
the University of Michigan in 1888. Later 
he attended the Chicago Law School. He 
was in the engineering department of the 
Thomson-Houston Electric Company and 
the General Electric Company in Lynn 
and Boston, Mass., in Chicago, and in 
Pittsburgh, Pa., from 1888 to 1893. He 
took charge of the electrical department of 
the Consolidated Street Railway Company, 
Grand Rapids, Mich., in 1894 and left 
that position in 1897 to join the Deering 
Harvester Company which later became 
the Deering division of the International 
Harvester Company. After 1905 he was 
associated with the International Har- 
vester Company as chief electrical engi- 
neer, electrical and power engineer, 
and supervisor of steam and power. Much 
of his work was concerned with power 
applications to manufacturing and to steel 
mill and coal mining operations. He was 
a member of the American Association for 
the Advancement of Science and of the Bar 
of the State of Michigan. 


Louis Shapiro (A’36) engineer in the 
electrical department, Cox and Stevens, 
New York, N. Y., died April 28, 1946. 
Mr. Shapiro was born September 10, 1893, 
in New York, attended Cooper Union, 
and was graduated from the Hebrew 
Technical Institute. From 1911 to 1917 
he was associated with the New York 
Edison Company, doing engineering test- 
ing for central stations, laboratory work on 
substations, and statistical work. During 
World War I he was a second lieutenant 
in heavy artillery. After the war he spent 
a year with the Cutler-Hammer Company, 
and a year with T. E. Murray, Inc., both 
in New York. He returned to the New 
York Edison Company in 1921 and re- 
mained with that company until 1930 
as squad leader, designer, and field super- 
visor on construction. He was ventilation 
designer with the New York City Board 
of Transportation from 1930 to 1932. He 
rejoined the Edison company in 1936 
and became an estimator for Fischbach and 
Moore, New York, in 1937, and in 1940 
electrical designer for the Public Service 
Electric and Gas Company, Newark, N. J. 
He had been with Cox and Stevens since 
1944, 


Edward Byron Elliott (A’17, M°’27) 
engineering department, the Solvay Proc- 
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ess Company, pale ie 8Y yf diedis 
March 14, 1946. Elliott was born > 
January 17, 1886, in cape Ohio, and | 
attended Ohio University. He completed 
an apprenticeship course with the Westing- 
house Electric and Manufacturing Com- 
pany, East Pittsburgh, Pa., in 1910 and 
was attached to the company’s Buffalo 
(N. Y.) district sales office from 1910 to — 
1912. He joined the Semet-Solvay Com- ' 
pany, Syracuse, in 1912 as a member of 
the staff of the mechanical engineer, was 
transferred to the staff of the general 
superintendent in 1918, and was named, 
power engineer in 1922. He was asso- 
ciated with the firm of Stone and Webster, 
Boston, Mass., from 1924 to 1932, and 
with the Forstmann Woolen Company, 
Passaic, N. J., from 1932 to 1934. Since 
1934 he had been design engineer with the 
Solvay Process Company. Mr. Elliott 
was a member of the Syracuse Technology 
Club and the Association of Iron and Steel 
Engineers. 


Edgar George Scott (A’10, M’17) con- 
sulting engineer, Campbell Soup Company, 
Moorestown, N. J., died December 25, 
1945. Born in Worcester, Mass., in. 1882, 
Mr. Scott was graduated from Worcester 
Polytechnic Institute in 1905 and received 
the degree of electrical engineer in 1907. 
In 1905 he became electrical apprentice 
for the Westinghouse Electric and Manu- 
facturing Company for one year. He 
spent two and one half years each with the 
Boston Elevated Railway and with the 
consulting firm of N. J. Neall, Boston. 
He joined the Boott Mills, Lowell, Mass., 
in 1912 and the Ludlow Manufacturing 
Association as superintendent of power 
and repairs in 1913. He was appointed 
chief engineer of the Campbell Soup Com- 
pany, Camden, N. J., in 1917 and retired 
to the position of consulting engineer in 
1940. Mr. Scott was a member of the 
American Society of Mechanical Engi- 
neers. He was consulting engineer in the 
laying out of Strawbridge Park in Moores- 
town, 


Edward L. Adams (A’24) engineer, the 
Kerite Company, Chicago, IIl., died May 
4, 1946. Mr. Adams was born December 
1, 1876, in. Ashland, Mass., and was 
graduated from Brown University in 1898 
with the degree of mechanical engineer. 
Mr. Adams commenced his career in the 
armature department of the General 
Electric Company, Schenectady, N. Y., 
and in 1899 entered the electrical engineer- 
ing départment of the Boston (Mass.) 
Elevated Lines. He was chief signal 
inspector and assistant signal engineer with 
the Boston and Albany Railroad from 1902 
to 1914. He was senior railway signal 
engineer with the Interstate Commerce 
Commission from 1914 until in 1917 he 
became a captain in the Corps of Engineers 
and served overseas. After a year with the 
United States Railroad Administration in 
1919, he joined the Kerite Company as 
sales engineer. 
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Leon A. Watson (M°35) vice-president in 
charge of engineering research and de- 


velopment, Clark Controller Company, 


Cleveland, Ohio, died April 18, 1946. 
Mr. Watson, who was born August 19, 
1887, in Yorktown, N. J., was graduated 


_ from Syracuse University in 1910 with 
From 


the degree of electrical engineer. 
1910 to 1912 he was in the engineering 
department of the National Electric Lamp 
Association, Cleveland, and in 1912 joined 
the Electric Controller and Manufacturing 
Company, Cleveland, as draftsman and 


became assistant chief engineer in 1924. 


In 1925 he helped organize the Clark 


Controller Company of which he was 


made chief engineer. For a number of 
years he was vice-president and chief 
engineer, and in 1944 he was named vice- 
president in charge of research and de- 
velopment. He was a member of the 
AIEE committee on industrial control 
devices. _ 


Samuel Robert Blair (A ’29) assistant chief 
engineer, Bowater’s Newfoundland Pulp 
and Paper Mills, Corner Brook, died April 
17, 1946. Mr. Blair was born October 
18, 1893, in Limerick, Ireland. He served 
as an apprentice for the Limerick Gas and 
Electric Company from 1910 to 1912. In 
1913 he was employed as electrician by 
the Dominion Bridge Company and the 
Grand Trunk Railway Company, both of 
Montreal, Quebec, Canada. He was 
with the Canadian Pacific Railway Com- 
pany, Montreal, as electrician from 1914 
to 1928. In 1928 he went to Newfound- 
land as electrical superintendent for the 
International Power and Paper Company, 
Corner Brook. He joined the Bowater’s 
mills as electrical superintendent in 1939 


and was appointed assistant chief engineer 
in 1944, 


Aubrey Ramon Curry (M’34) electrical 
engineer, Buffalo (N. Y.), Niagara and 
Eastern Power Corporation, died Feb- 
ruary 6, 1946. Born February 12, 1899, 
in Nassau, Bahamas, B. W. I., Mr. Curry 
was graduated from London University 
in 1920 and received the degree of electrical 
engineer from Cornell University. After 
completing the graduate student course 
at the Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa., 
in 1921, he became a general tester for 
the New York (N. Y.) Edison Company. 
He was junior electrical engineer with the 
Chile Exploration Company from 1922 to 
1924 and in 1924 entered the employ of 
the Buffalo Niagara company as electrical 
engineer. 


John Harkins (A’21, M’39) district 
planning engineer, electrical engineering 
department, Hydro-Electric Power Com- 
mission of Ontario, Toronto, Canada, 
died May 21, 1946. Born in Toronto, 
September 13, 1896, Mr. Harkins was 
graduated from the University of Toronto 
with the degree of bachelor of science in 
electrical engineering in 1919. Before 
joining the Hydro-Electric Power Com- 
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. W. L. Chambers 


1921 as elect 
he was electrical engineer 
Tire Company, Toronto. 
assistant engineer in 


Robert Butterfield Trench (A’41) plant 
engineer, New York Telephone Company, 
New York, died April 21, 1946. Mr. 
Trench was born January 13, 1909, in 

Chillicothe, Ohio, and was graduated from 

the Sheffield Scientific School magna cum 

laude in 1929. That same year he joined 

the New York Telephone Company as 

engineering assistant and in 1932 became 

switchman. He was titled installer in~ 
1937 and engineer in 1941. In 1944 he 

became plant engineer. Mr. Trench was 

a member of Sigma Xi. 


(A’45) salesman, 
Charleston (W. Va.) Electrical Supply 
Company, died May 18, 1946. Mr. 
Chambers was born in Spencer, W. Va., 
in 1904. He had been in the sales depart- 
ment of the Electrical Supply company 
since 1926. For the past seven years he 
had charge of all lighting and sales engi- 
neering of lighting equipment handled by 
the company. 
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Recommended for Transfer 


The board of examiners, at its meeting of June 20, 
1946, recommended the following members for trans- 
fer to the grade of membership indicated. Any ob- 
jections to these transfers should be filed at once with 
the secretary of the Institute. 2 


To Grade of Fellow 


Claytor, G., operating vice-pres., American Gas & 
Elec. Serv. Corp., New York, N. Y. 

Perry, W. W., chief engr., New York State Elec. & 
Gas Corp., Binghamton, N. Y. ; 

Peterson, W. S., asst. chief elec. engr., Dept. of Water 
& Pr., Los Angeles, Calif. 

Thompson, G., chief engr., Electrical Testing Labs., 
Inc., New York, N. Y. 

Wright, R. H., steel mill engr., Westinghouse Elec. 
Corp., E. Pittsburgh, Pa. 


5 to grade of Fellow 


To Grade of Member 


Baltzell, L. A., genl. supt., plains div., Southwestern 
Public Serv, Co., Plainview, Tex. 

Barden, W. A., U. S. Army Air Forces, Air Technical 
Intelligence, Wright Field, Dayton, Ohio. 

Bergmann, W. F., asst. elec, engr., Public Utility Engg. 
& Serv. Corp., Chicago, Ill. 

Camineti, P. A., cons. engr., 45-18 Court Square, 
Long Island City, N. Y. 

Christensen, C. P., engr., Illinois Bell Tel. Co., Chi- 


cago, Ill. 
Coddington, R. W., elec. engr., Bonneville Pr, Adm., 
Portland, Oreg. 


Connolly, W. T., sr. engr., Idaho Pr. Co., Boise, Idaho. 
Cooper, L. S., advance design & div. engr., General 
Elec. Co,, Erie, Pa. 
Criley, W., engr., equip. engg. div., Rochester Tel. 
lorp., Rochester, N x 
Dlouhy, F. S., relay engr., Oklahoma Gas & Elec, 
Co., Oklahoma City, Okla. 
Egeberg, H., chief engr., State Electricity Comm., 
Queensland, Australia. 
art A. L., design engr., General Elec. Co., Lynn, 
ass. 
Enriquez, O. R., head, hydroelectric div., Comision 
acional De Irrigacion, gen’]. director, Secretaria 
Economia Nacional, Mexico, D. F., Mexico. 
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Romar R. E., elec. 
es, Mic <a oe u ¥ 
_ Kratzer, R. E., engr., Detroit Edison Co., Detroit, 


+, J. H., asst. chi 
Springfield, Ohio. 


engr., National Standard 


Livingston, J M., sales engr., G. & W. Elec. Specialty. 

. icago, Ill. ; gi 

Lloyd. LH. ae gr., Air Matériel Command, 
“Wright Field, Dayton, Ohio. - 
MacLean, T. W. 


., communications engr., Washington iB 
Water Pr. Co., Spokane, Wash. 


Mohns, J. C., sr. elec. engg. draftsman, Public Utili- 
ties Engg. Bureau, San Francisco, Calif. Pe 
Morrison, W. J., elec. engr., Prudential Insurance Co. 
of America, Newark, N.J. . 
Noller, W. E., engr., Pacific Tel. & Tel. Co., San . 
“Wortrup, M'G, prof & head, deptlet deetieass 
Nor , M. G., prof. ead, dept. of elec. engg., 
Speed Selenite School, Univ. of Louisville, 


Pinckncteriats U. S. Dept. of Agri 
ucknett. . J-, assoc. engr., U. 5. Dept. 0! Cc. : 
Rural Electrification Adm., Washington, D. C. ead 
Reber, J. F., ind. elec. engg. specialist, Westinghouse 
Elec. Intl. Co., New York, N. Y. i 
Rokicki, A. J., engr., New York Tel. Co., Albany, 
ING Y, 


Rock, J. J., elec. engr., Giddings & Lewis Machine 
Tool Co., Fond du Lac, Wis. ~ . 

Silvus, W. E., engr., General Elec. Co., Houston, Tex. 

Smedley, G. B., sr. engr., Commonwealth Edison Co., 
Chicago, Ill. 

Sterner, E. E., engr., Tennessee Eastman Corp., Oak 
Ridge, Tenn. 2 

Stevenson, W. D., Jr., asst. prof., elec. engg., Prince- s 
ton Univ., Princeton, N. J. 

Streed, E. R., asst. operating engr., Delaware Pr. & 
Lt. Co., Wilmington, Del. rye 

Stringfield, T. W., elec. engr., Bonneville Pr. Adminis- 
tration, Porland, Oreg. 

Stuart, R. M., research engr., Harvey-Wells Elec- 
tronics, Inc., Southbridge, Mass. 

Tatum, G. M., supervisor of elec. cap & trans., 
Virginia Elec. & Pr. Co., Richmond, Va. 

Thompson, R. P., engr., Southern California Tel. Co., 
Los Angeles, Calif. 

Wagstaff, R. R., elec. engr., United Engineers & Con- 
structors, Inc., Philadelphia, Pa. 

Wantland, J. S., asst. meter supervisor, Oklahoma Gas 
& Elec. Co., Oklahoma City, Okla. 

Wantzelius, O. G., engr., General Elec. Co., Schenec- 


tady, N. Y. 

Wynn, y H., Captain, U. S. Army Signal Corps, 
330 Sherman St., Watertown, N. Y. 

49 to grade of Member 


- 
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Applications for Election 


Applications have been received at headquarters 
from the following candidates for election to member- 
ship in the Institute. Any member objecting to the 
election of any of these candidates should so inform 
the secretary before August 15, 1946, or October 15, 
1946, if the applicant resides outside of the United 
States or Canada, 


To Grade of Member 


Backer, L. A., Richwood Place, Denville, N. J. 

Bailey, B. F., Jr., Commonwealth and Southern Corp., 
(eee Mich. 

ie ace A. E., General Elec. Co., Schenectady, 


Blades, ; M., Barbados Elec. Supply Corp., Ltd., 
Barbados, British West Indies 

Borokhovich, J. A. (Re-election), Consolidated Edison 
Co, of N. Y. Inc., Brooklyn, N. Y. 

Boyum, I. L., Westinghouse Elec. Corp., Minneapolis, 

inn. 

Braden, C. E., Ebasco Services, Inc., New York, N. Y. 

Chadwick, G, A., Vickers Inc., Detroit, Mich, 

Geet, MG A., Stromberg-Carlson Co., Rochester, 


Crow, R. B., Bonneville Pr. Administration, Pittsburgh, 


a. 

Dakin, J. B., Sr., General Motors Corp., Lansing, 
ich. 

Dey, C., General Elec. Co., Philadelphia, Pa. 

Downie, J. M., General Elec. Company, Erie, Pa. 

Ghen, R. C., Boston Edison Co., Boston, Mass. 

Goodwin, R. H., Birlec, Ltd., Birmingham, England 

Griffins, M. E., Automatic Elec. Co., Chicago, Il. 
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Harker, R. M., Youngstown Municipal Railways Co., 


Youngstown, Ohio 
Hartman, M. E., General Elec. Co., Schenectady, 


Hildebrandt, L. H., Air Matériel Command, Wri 
Field, Dayton, Ohio gies 
Hoefle, A., The Toledo Edison Co., Toledo, Ohio 
\euicnn H. M., Swarthmore College, Swarthmore, Pa. 
osslon, F, P., Consolidated Edison Co. of N. Y., New 
York, N. Y. : 
Katzer, H.,, Cia. Auxiliar de Empresas Electricas 
_ Brasileiras, Rio de Janeiro, Brazil, S. A. 
King, R. B., Automatic Elec. Co., Chicago, Ill. 
Kucej, L., Shanghai Pr, Co., Shanghai, China. 
fangs. | F. J., The Triplett Elect. Inst. Co., Bluffton, 
5 3 


Lowe, H. F., Sloan Cook & Lowe, Chicago, Ill. 
Magnan, C. F., Boston Consolidated Gas Co., Boston, 
ass. : 
Maia, D. F. A., Central of Brasil Railroad, Rio de 
Janeiro, Brasil, S. A. 
Manley, J. M., Bell Tel. Labs., Murray Hill, N. J: 
pee hibeer Carl J. Kiefer Associates, Inc., Cincinnati, 
() 


McBrearty, J. J., Pennsylvania Pr. & Lt. Co., Shen- 


__ andoah, Pa. 
Miller, S. E., American Bosch Corp., Springfield, Mass. 
Mosteller, W. A., General Elec. Coe etroit, Mich. 


ae P. E., General Elec. Co., Cleveland, Ohio 

Nock, N. T., Birlec Ltd., Glebe, N. S. W., Australia 

Oakhill, F. E., O-Cedar Corp., Chicago, Ill. 

Peters, H. P., Westinghouse Elec. Corp., East Pitts- 
burgh, Pa. 

Sue M., American Tel. & Tel. Co., Philadelphia, 


a. 
Rice, F, S., Minnesota Pr. & Lt. Co., Duluth, Minn. 
BS ee A M., Sperry Gyroscope Co., Inc., Great Neck, 


preach J. R., Jr., New Orleans Public Service, 

Inc., New Orleans, La. 

Sear, R. V., Cia. Colombiana de Electricidad, Bar- 
ranquilla, Colombia, S. A. 

Seastone, J. B., Westinghouse Elec. Corp., E. Pitts- 
burgh, Pa. 

Sehgal, K. L., Delhi Polytechnic, Delhi, India 

pheheen, J., Sylvania Elec. Products, Inc., Ipswich, 


ass. 
Stoetzel, D., Jr., General Elec. Co., Schenectady, N. Y. 
Van oa A. L., U. S. Navy Dept., Washington, 


Way, J. S., Commonwealth Edison Co., Chicago, III. 
Westgard, B. E., A. C. M. Co., Anaconda, Mont. 
Westman, H. P., Sr., Int'l Tel. & Tel. Corp., New 
York, N. Y. 
Will, E. H., El Paso Electric Co., El Paso, Tex. 
eos E. F., Houston Lighting & Pr. Co., Houston, 
cx: 
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To Grade of Associate 


United States and Canada 


1. Norru EAstern 

Blanchet, O. J. (Re-election), 91 Jouvette St., New 
Bedford, Mass. 

Buttner, B. W., Eastman Kodak Co., Kodak Park, 
Rochester, N. Y. 

Clark, Pile General Elec. Supply Corp., Boston, Mass. 

Dietrich, H. H., Rochester Products Co., Rochester, 
IN. Ye 

Easton, E. P., Jr., Allis-Chalmers Mfg. Co., Boston, 


ass. 
Forbes, E. C., Int'l] General Elec. Co., Schenectady, 
N.Y. 


Hansell, E. B., General Elec. Co., Schenectady, N. Y. 

Hoelle, L. C., General Elec. Co., Pittsfield, Mass. 

Johnson, L. J., General Elec. Co., Schenectady, N. Y. 

King, J. H., New England Pr. Service Co., Boston, 
ass. 


Kopach, S., General Elec. Co., Schenectady, N. Y. 
See E. T., Int?l General Elec. Co., Schenectady, 
An's 


Pafenbach, W. M. (Re-election), General Elec. Co., 
Pittsfield, Mass. 

Pruett, H. C., General Elec. Co., Schenectady, N. Y. 

Robertson, J. W., General Elec. Co., Schenectady, 
N.Y 


Race, ce C., Kenworthy & Taylor, Inc., Everett, 


ass. 
Rogers, E. K., Scovill Mfg. Co., Waterbury, Conn. 
Schroeter, C. E., U. S. Rubber Co., Naugatuck, Conn. 
Scudder, R. E., Allis-Chalmers Mfg. Co., Providence, 

Ro. 

Sutton, W. I., General Elec. Co., Schenectady, N. Y. 
Wallis, T. M., Jr., General Elec. Co., Lynn, Mass. 
Wargin, E, F., General Elec. Co., Schenectady, N. oe 
Wohlwill, H. E., Corning Glass Works, Corning, N. Y. 


2. MuppLe EAsTERN 
Berger, F. L., Jr., Westinghouse Elec. Corp., Lima, 
Ohi 


o . 
Boohér, R. E., The Ohio Brass Co., Mansfield, Ohio 
Brown, R. M., AAF, Wright Field, Dayton, Ohio 
Crafton, B. L., American Tel, & Tel. Co., Philadel- 
phia, Pa. f 
Cranmer, E. P., Public Service Elec. Co., Camden, 
N. 


Gee T., John A. Roebling’s Sons Co., Phila- 
delphia, Pa. : 
Cruess, AW. "Fz Westinghouse Elec. Corp., E. Pitts- 

burgh, Pa. 
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Donaldson, C. (Re-election), Bri Filtrati 
Bethesda, Md. edt be eS 
Byerey M., Westinghouse Elec. Corp., Washington, 


pie J. Cc, Westinghouse Elec. Corp., E. Pittsburgh, | 


a. 
Foulds, J. T., The Phila. & Reading Coal & I 
_ Pottsville, Pa. Pou uma 
Ereicline, D. R., Dayton Pr. and Lt. Co., Dayton, 


Ohio 

Hammond, C. E., Westinghouse Elec. 3 
seeenore bye ghouse Elec. Corp., East 

ee Jee. Nedadel as Blee: Co., Doylestown, Pa. 

erman, J. ava. rdnance Lab. i 

Warn D.C. pie aa as 

Hewes, ater National Bureau of Standards, Washing- 
on, D.C. 

Jackson, D, W., David Taylor Model Basin, Washing- 
ton, D.C. 

Lawrence, W. L., Westinghouse Elec. Corp., E. Pitts- 
burgh, Pa. : 

Lewis, F. W., General Elec. Co., Philadelphia, Pa. 

Lightfoot, E. B., The Chesapeake & Potomac Tel. Co., 
Washington, D. C. 

Nelson, A a West Penn Pr. Co., Pittsburgh, Pa. 


See -, 870 E. McCreight Ave., Springfield, 
) 

Rector, B. E., Westinghouse Elec. Corp., E. Pitts- 
burgh, Pa. ; E 
Rondell, L. F., Mansfield Tire & Rubber Co., Mans- 

field, Ohio 


Schall, R. F., Roller-Smith, Bethlehem, Pa. 

Smart, W., The Hertner Elec. Co., Cleveland, Ohio 

Yingst, P. V., 2634 Jefferson St., Harrisburg, Pa. 

fonne; J. G., Day & Zimmermann Inc., Philadelphia, 
a. 


3. New Yorx Crry 

Boyle, G. G., Lt. (jg), USNR, 151 West Third St., 
Bayonne, N. J. 

Cowan, J. H., The Kerite Co., New York, N.Y. 

Davie, D. L., U. S. Navy, c/o FPO, New York, N. Y. 

Dixon, E. G., General Elec. Co., New York, N. Y. 

Guise, P. A., United Fruit Co., New York, N. Y. 

Basi oe Jr., Sperry Gyroscope Co., Great Neck, 


Hayes, A. E., Industrial Electronics Corp., Newark, 
Kaeser, F. L., Frederic R. Harris, New York, N. Y. 


McGeeney, J. J., New York Tel. Co., Brooklyn, N. Y. 
Morris, A. M., Westinghouse Elec. Int’l. Co., New 
York, N. Y. 


Hog oee R. B., New Jersey Bell Tel Co., Jersey City, 


Potter, (ch R., Ebasco Services, Inc., New York, N. Y. 
Oey, N., 2886 Briggs Avenue, New York, 


Smith, D. P., Brooklyn Law School, Brooklyn, N. Y. 


4. SouTHERN 


Azbell, R. A., E. Barrett Foster, Sheffield, Ala. 
Peiley, H. T., Jr., Louisiana Pr. and Lt. Co., Gretna, 


a. 
Caldwell, S. Y., Jr., Alabama Pr. Co., Birmingham, 


Ala. 
Cox, J. C., Norfolk Naval Ship Yard, Portsmouth, Va. 
Ivey, A. J., Alabama Pr. Co., Birmingham, Ala. 
ones, W. C., Nashville Elec. Serv., Nashville, Tenn. 
arkli, F. A., 3rd, Tennessee Eastman Corp., Oak 
idge, Tenn. 
McClanahan, H. C., TCI & RR Co., Fairfield Steel 
Works, Fairfield, Ala. 
Myers, F. B., Southern States Equip. Corp., Hampton, 


Ga. 
Myers, R. G., Alabama Pr. Co., Birmingham, Ala. 
Newton, R. E., Southern Bell Tel. & Tel. Co., Louis- 
ville, Ky. 
Talcott, T. W., Southern Bell Tel. & Tel. Co., Louis- 
ville, Ky. 
5. Great Lakes 
Baker, G. E., Illinois Pr. Co., Belleville, Il. 
Barstow, J. P., Consumers Pr. Co., Manistee, Mich. 
Belcher, IT. H., Michigan Bell Tel. Co., Detroit, Mich. 
Bloor, W. S., Leeds & Northrup Co., Chicago, III. 
Bruya, F. C., Jr., General Elec. Co., Fort Wayne, Ind. 
Carson, N. R., Commonwealth Edison Co., Chicago, 
Tl 


Cliff, R. A., General Elec. Co., South Bend, Ind. 

Christensen, C., Automatic Elec. Co., Chicago, IIl. 

Davis, C. M., The Detroit Edison Co., Detroit, Mich. 

Dunn, D. F., Westinghouse Elec. Corp., Minneapolis, 
Minn. 

Dunn, E. C., Sampsel Time Control, Inc., Spring Val- 


ley, Ill. 
Hammond, H. G., The Detroit Edison Co., Detroit, 


Mich. 
James, S. W., Allis-Chalmers Mfg. Co., Milwaukee, 


Wis. 

Knapp, William W., Aluminum Co, of America, Min- 
neapolis, Minn. 

LaSere, E. I., Northern States Pr. Co., Minneapolis, 
Minn. 

LeBold, W. K., Automatic Elec. Co., Chicago, IIl. 

Lecher, E. A., Allis-Chalmers Mfg. Co., Milwaukee, 


Wis. 
Markland, H. J., Public Serv. Co. of Ind., Inc., 
Indianapolis, Ind. 
Plasmier, G. C., Automatic Elec. Co., Chicago, Ill. 
Simonson, B., Automatic Elec. Co., Chicago, Ill 
Smith, V. C., Consumers Pr. Co., Grand Rapids, Mich. 
Stevenson, H. R., The Detroit Edison Co., Detroit, 
Mich. 


Institute Activities 


bare ak L. J., King-Seeley Corp., Ann Arbor, 


ch, 
Vitulli, A. F., Underwriter’s Labs., Inc., Chicago, Ill. 
Waller, M. S., Automatic Elec. Co., Chicago, Ill. 
Williams, R. T., Automatic Elec. Co., Chicago, Ill. 
Zalewski, H. F., Dept. of Subways & Superhiways, 
Chicago, Ill. 


6. NortH CENTRAL 
Edmonds, H. M., Public Service Co. of Colo., Denver, 


‘olo. 
Gless, G. E., Jr., University of Colo., Boulder, Colo. 
Waseenes, . M., Bureau of Reclamation, Denver, 
‘olo. : 


7. Soura Wesr 

Brush, C., American Tel. & Tel. Co., Dallas, Tex. 

Cassil, C. C. (Re-election), S. W. Bell Tel. Co., Hous- 
ton, Tex. 

Caswell, W. H., Gulf States Utilities Co., Beaumont, 


Tex. 
Cole, Je Hs 323 N. W. Second Street, Oklahoma City, 


a. 
Fullwood, W. A., Jr., S. W. Marshall, Jr., Dallas, Tex. 
Joep: E., Peterson & MacFadyen, Little Rock, 


Petree, B., University of Kansas, St. Joseph, Mo. 

Robinson, K. G., Beech Aircraft Corp., Wichita, Kan. 

VanBurkleo, G. R., Public Service Co. of Okla., 
Tulsa, Okla. 

Van Buskirk, T. E., Ens., USNR, 5418 St. John, Kansas 
City, Mo. : 

Whitmore, W. D., Todd Galveston Dry Docks, Inc., 
Galveston, Tex. \ 

Woodson, J. T., Capt., U.S.A., 422 South Smith St., 
Vinita, Okla. 


8. Pactric 
Austin, H. C., Southern Calif. Edison Co., Ltd., Los 
Angeles, Calif. 
Becher W. H., Clyde E. Bentley, San Francisco, 
alif. 
Creighton, L. L., Pacific Gas & Elec. Co., San Fran- 


cisco, Calif. 
Doak, W. M., Basic Magnesium Project, Henderson, 


Nev. 

Gregory, G. W., Jr., Ens., USNR, DirEastPacDocks, 
San Francisco, Calif. 

Haley, W. H., Jr., General Elec. Co., San Francisco, 
Calif. 


alif. 
Ue iat F., U.S. Navy, c/o F.P.O., San Francisco, 
ali 


Ledyard, D. B., Pasadena Lt. & Pr., Pasadena, Calif. 
Lighthipe, J. A., Southern Calif. Edison Co., Anaheim, 
Calif. 


Mielecki, C. A., C. F. Braun & Co., Alhambra, Calif. 

Mobley, C. L., Tucson Gas, Elec. Lt. & Pr. Co., 
Tucson, Ariz. 

Ninnis, G. E., Kurze Electrical Works, San Jose, 
Calif. 


Potter, J.B, U. S. Navy Supply Depot, San Pedro, 
Calif. 


9. Norra West 

Derrick, G. R., U. S. Bureau of Reclamation, Salt 
Lake City, Utah 

Johnston, R. W., Lake Washington Shipyards, Hough- 
ton, Wash. 

Lehl, H. G., General Elec. Supply Corp., Portland, 


Oreg. 
Niieicars G. A., Boeing Aircraft Co., Seattle, Wash. 
Moats, W. L., Westinghouse Elec. Corp., Salt Lake 
City, Utah 
Mortell, R. P., Puget Sound Pr. & Lt. Co., Seattle, 
h 


Wash. 
Radin, C. J., DeWitt C. Griffin & Associates, Seattle, 
Wash. 


10. CaNnapa 

Ainsworth, H., Dominion Govt., Ottawa, Ontario, 
Canada 

Asselstine, J. J., Falconbridge Nickel Mines, Flacon- 
bridge, Ontario, Canada 

Fetherston, L. G., Canadian Westinghouse Co., 
Hamilton, Ont. Canada 

Kaupp, F. R., Kaupp Elec., Merritton, Ontario, 
Canad 


a 
Weegar, G. R., T. Pringle & Son, Ltd., Montreal, 
Quebec, Canada 


Elsewhere 

Booth, H., Messrs. McLellan & Partners, Glamorgan- 
shire, South Wales, Great Britain 

Campo, C. A., Empresas Unidas de Energia Electrica, 
eae Colombia, S. A. 

Chiang, F. Y. K., Sung Sing Cotton Mill No. 9, 
Shanghai, China 

Davis, E. R., Herring & Bostwick, Ltd., Bulawayo, 
Rhodesia, South Africa 

Fu, C. S., Metropolitan-Vickers Electrical Co., Ltd., 
Manchester, England 

Rollo, J. T., Southern Electricity Supply of New 
South Wales, Goulborn, N. S. W. Australia 

Strauven, M. J. J., Societe Generale des Forces Hydro- 
electriques du Katanga -(Congobelge), Brussels, 
Belgium 


Total to grade of Associate 


United States and Canada, 144 
Elsewhere, 7 
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EJC Joins Campaign for Books 


for War-Damaged Libraries 


The Engineers Joint Council, represent- 
ing five national engineering societies has 

combined with the American Book Center 
for War Devastated Libraries, Inc., in efforts 
to help restore engineering and other li- 
braries overseas. The American Book 
Center, which has its headquarters in the 
Library of Congress, Washington, D. C., 
will be the central handling point for 
volumes contributed through the engineer- 
ing societies and will receive, sort, assign, 
pack, and ship the books. 

With this action, the Engineers Council 
renewed its recent appeal for engineering 
books and technical literature. Contribu- 
tors are asked first to send a list of the books 
they wish to donate to the Chairman of 
Book Commission, Engineers Joint Council, 
29 West 39th Street, New York 18, N. Y. 
Shipping instructions and bookplates then 
will be sent them. Gifts of money will be 
used by the committee to purchase new 
books for special needs. 

As shipping facilities are limited and de- 
mand that all materials be selected care- 
fully, the following listing of what is and 
what is not needed has been prepared: 


What Is Needed. Emphasis is placed 
upon publications issued during the past 
decade, upon scholarly books which are im- 
portant contributions to their fields, upon 
periodicals (even incomplete volumes) of 
significance, upon fiction and nonfiction 
of distinction. All subjects—history, the 
social sciences, music, fine arts, literature, 
and especially the sciences and technologies 
—are wanted, 


What Is Not Needed. Textbooks, out- 
dated monographs, recreational reading, 
books for children and young people, light 
fiction, materials of purely local interest, 
popular magazines such as Time, Life, 
National Geographic, popular nonfiction of 
little enduring significance. Only care- 
fully selected federal and local documents 
are needed, and donors are requested to 
write directly to the center with regard to 
specific documents. 

The co-operative arrangement, officially 
approved by the American Book Center and 
by the Engineers Joint Council, is expected 
to aid the efforts of both materially. The 
American Book Center works closely with 
the Department of State and is recognized 
by foreign countries, It enjoys shipping 
privileges and priorities which facilitate 
deliveries abroad. The United Nations 
Relief and Rehabilitation Administration 
is convinced that these programs are so 
directly related to reconstruction of devas- 
tated countries that it is providing shipping 
space. 
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The EJC Committee on International 
Relations, headed by Malcolm Pirnie, is 
carrying on the effort for the engineers. 
It represents the American Society of Civil 
Engineers, American Institute of Mining 
and Metallurgical Engineers, The American 
Society of Mechanical Engineers, American 
Institute of Electrical Engineers, and Ameri- 
can Institute of Chemical Engineers. 

Since the campaign got under way a few 
months ago, under direction of a Commit-. 
tee on International Relations of the 
ASME, with other societies participating, 
considerable progress has been made. A 
special purchase of books on management 
has been made for the Masaryk Academy 
in Prague, Czechoslovakia. More than 
100 individual offers of technical books and 
other literature have been received, but 
shipping difficulties caused delay until the 
recently completed arrangement with the 
American Book Center. 

Twelve of the country’s leading library 
groups sponsor the American Book Center 
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This 4 by 51/, inch 
bookplate which 
will be sent to con- 
tributors was de- 
signed specially for 
the book drive by 
G. H. Kuechler 


Of Current Interest 


weeks ago 14 more countries 


erence, ze ea <“ 
libraries, and other g groups. ied 
Kenneth R. Shaffer is the execute a 
rector of the American Book Center. 
work was started in February 1945, ae 
20 countries originally benefiting. ae, 
were a 


financed by the Rockefeller Fund. ‘About’ we 


5,000 libraries are beneficiaries. 


The material is allocated to countries 


and institutions where it will be most help- 
ful. Donors therefore are asked not to 
designate the country to receive their 
books. Shipping costs must be prepaid, 
but when requested by the donor, the sum 
will be refunded, although it is hoped that 
generally the donor will bear the shipping 
cost. 

In a recent appeal for books, Mr. Shaffer 
said: 5 
During the war, the libraries of half the world were 
destroyed in the fires of battle and in the fires of hate 
and fanaticism. Where they were spared physical 
damage, they were impoverished by isolation. There 
is an urgent need—now—for the printed materials 
which are basic to the reconstruction of devastated 


areas and which can help to remove the intellectual 
blackout of Europe and the Orient. 


Sic Sp 


RS OF ¢ 


AME 


‘ tak 


#e As 


ELECTRICAL ENGINEERING 


i 


: al 7 
. 3 
; ; ‘ 


Included in the 34 benefiting countries 
are some whose libraries, as in Holland, 
were not seriously damaged, but were com- 
pletely shut off from current publications. 
These 34 countries are: 


* 


Full participants: Belgium, Burma, China, Finland, 
Greece, Italy, Luxembourg, Netherlands, Norway, 
Poland, Siam, Yugoslavia. 


Limited participation: Czechoslovakia, Denmark, 
England, France, Philippines, Soviet Union, Austria, 
Romania, Hungary, Bulgaria, Sweden, Switzerland, 
Spain, Portugal, Australia, New Zealand, India, 
Egypt, Turkey, Korea, Germany, and Japan. 


Typical in its appeal was a letter re- 
ceived recently from the Philippines, ad- 
dressed to the ASME. It read: 


At the outbreak of World War II, the Scientific Library 
of the Bureau of Science, an office under this Depart- 
ment, had one of the largest and best known collec- 
tions of technical and scientific publications in this 
part of the Orient. This same library was destroyed 
by the Japanese during the war. We shall appreciate 
it, therefore, if you will kindly help us in the task of 
building anew from scratch some such collection by 
donating to the library whatever publications you 
can spare now and in the future. 


Electrical Manufacturing 
Threatened by Copper Shortage 


Acute shortages of copper, due to strikes 
in the copper mining, smelting, refining, 
and fabricating industries, which have been 
slowly paralyzing the electrical manufac- 
turing industry, soon will force widespread 
plant curtailment and shutdowns, accord- 
ing to R. L. White, president of the Na- 
tional Electrical Manufacturers Association, 
following a poll taken at a meeting of the 
_board of governors of the association held 
on June 7. 

The seriousness of the copper situation 
already is being experienced by the public, 
because of the lack of copper and brass 
components, which prevent the shipping of 
otherwise completed household appliances, 
Mr. White pointed out. Unless the situa- 
tion is relieved immediately, he said, many 
electric appliance dealers will be forced 
into bankruptcy. Housing projects also 
will be hamstrung for the lack of wire, 
cable, and electric building materials, he 
said. 

The shortage of wire bars is particularly 
acute, and an estimate was made that the 
Government held about 1,000 tons of such 
bars at the end of May, against a monthly 
consumption by the industry of about 
60,000 tons. Perhaps the maximum dis- 
tribution by the Government in sight for 
June would be 10,000 tons. This, with 
limited imports of copper allowed by the 
Government, in no way would meet the 
demand. 


Shortage of Young Engineers 
Will Exist Until 1949 


In November 1945, engineering student 
enrollment in the United States and 
Canada was 73,269. However, this num- 
ber will not remedy greatly the 150,000 
deficit in engineers reported by Vannevar 
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Bush, (F ’24) director of the United States - 


Office of Scientific Research and Develop- 
ment. It is probable that about 5,000 de- 
grees in engineering will be conferred this 
coming June. Although a slight increase 
over last year, this figure is only 30 per cent 
of the peak number of degrees conferred 
in 1942-43, 

William B. Plank, head of the depart- 
ment of mining and metallurgical engineer- 
ing of Lafayette College, Easton, Pa., 
states in the May issue of Mining and Met- 
allurgy that ‘“Undoubtedly, anything like a 
normal supply of engineering graduates 
will not occur until the present freshman 
class is graduated in 1949.” 

Professor Plank estimates that the second 
semester engineering enrollment will be 
about 100,000 with the bulk of this increase 
coming from the enrollment of veterans. 
“The great danger here is that some in- 
stitutions may be exceeding their proper 
capacity to handle this abnormally large 
enrollment all in one class. The results 
of this crowding, which now principally 
affects living quarters, will be much more 
acute in the departmental laboratories 
when the men reach their third and fourth 
years.” , 

Professor Plank’s statistics show that 
some 949 electrical engineers were gradu- 
ated in June 1946, in addition to 289 min- 
eral engineers, 748 chemical engineers, 714 
civil engineers, 1,373 mechanical engineers, 
and 898 engineers of other types. These 
figures do not include the engineers now 
enrolled in graduate work who will enter 
the industrial field this spring. 


Government Contracts for 
Atomic Energy Development 


The War Department recently an- 
nounced a contract with the General Elec- 
tric Company under which the latter will 
take over operation of the Government’s 
$347,000,000 plant at Hanford, Wash., 
about September 1, for an “extensive re- 
search program’’ in atomic energy. 

During the war the plant was operated 
by E. I. du Pont de Nemours and Com- 
pany, Inc., which is retiring from the pro- 
gram because the peacetime aspects lie 
primarily in the field of power generation 
and not in the chemical field which is the 
du Pont company’s main concern. 

The General Electric Company, Presi- 
dent Charles E. Wilson explained, is as- 
suming responsibility for the plant’s opera- 
tion because with the company’s back- 
ground of prewar atomic research, it is 
convinced that “the greatest possible de- 
velopment of nonmilitary application, not 
only is the most constructive solution to 
the problem which atomic energy presents 
to the world, but also the greatest oppor- 
tunity for more jobs and more goods for 
more people in the future. 

The Hanford works will be operated by 
a manager with 'an advisory committee 
consisting of H. R. Winne (F’45) vice- 
president in charge of engineering policy, 
C. G. Suits (M ’41) vice-president and di- 
rector of the research laboratories, and Zay 


Of Current Interest 


Jeffries (F °42) vice-president and general 
manager of the chemical department. 

The contract with the General Electric 
company is similar to that with the du 
Pont company in that the fee for all work 
to be performed is $1. The Government 
will retain control of the plant. 


Electron Tube Converts 
Mechanical Motion Directly 


Development of a tiny metal electron 
tube, the Vibroton, which converts me- 
chanical motion directly into variable elec- 
tron flow has been announced by the Radio 
Corporation of America laboratories at 
Princeton and Harrison, N. J. The tube 
weighs less than an ounce and is only about 
one inch in length and one quarter of an 
inch in diameter. 

Though the new tube is not yet in pro- 
duction, the company will make a limited 
number available to manufacturers of elec- 
tronic equipment who are interested in 
experimenting with it for use in future prod- 
ucts. It is expected that the tube will 
find wide application in future designs of 
phonograph pickups. Other fields of ap- 
plication are in microphones and in indus- 
trial equipment where translation of me- 
chanical motion to electron circuits is de- 
sirable for purposes of control or measure- 
ment. 

The tube is a metal triode, at one end of 
which is an extremely thin flexible metal 
diaphragm through which external motion 
is transferred to a movable electrode within 
the tube. Leads for supplying voltages are 
brought out through the other end. The 
tube operates as an integral part of the 
pickup head and the radio phonograph 
amplifier without the need of a preamplifier 
or coupling transformer. 

Life tests have shown the tube to with- 
stand severe treatment over long periods 
and to be stable under temperature and 
humidity changes. 


Veterans Administration 
Sponsors on-the-Job Training 


In connection with efforts to publicize 
the on-the-job training phase of its rehabili- 
tation program, the Veterans Admini- 
stration reports that widespread interest in 
electrical work has developed among the 
Armed Forces. 

Under the rehabilitation program the 
aptitudes and qualifications of all trainees 
are reviewed carefully by the Administra- 
tion staff before they are approved for on- 
the-job training, so that the danger of mis- 
fits is reduced to a minimum. 

Supplementary living-cost allowances 
can be arranged to cover a period of months 
or years suitable to the particular job 
training schedule. While details of any 
such program are of course subject to the 
approval of the Veterans Administration, 
it is said that arrangements are much more 
flexible for men in the rehabilitation pro- 
gram than outside it. Employers who are 


361 


Ses can obtain full details by ie 
phoning the nearest office of the Veterans 
Administration. 

Eligible veterans are those who meet the 
four following requirements: 


1. The person must have been in the active military 
or naval service on or after September 16, 1940, and 
prior to the termination of the present war. 


2. He or she must be discharged or released from the 
active service under conditions other than dishonorable. 


3. He or she must have a disability incurred in or 
aggravated by such service for which pension is pay- 
able under laws administered by the Veterans Adminis- 
tration, or would be but for the receipt of retirement 


pay- 


4. He or she must be in need of vocational rehabili- 
tation to overcome the handicap of such disability. 


JOINT ACTIVITIES 


UET Honors Louvain Rector 
With Luncheon in New York 


Monsignor Honoré van Waeyenbergh, 
rector of Louvain University, Belgium, was 
guest of honor at a luncheon given by the 
United Engineering Trustees, Inc., at the 
University Club in New York on June 19. 

Monsignor van Waeyenbergh, who is in 
the United States visiting American uni- 
versities with the heads of three other 
Belgian universities, was introduced to the 
luncheon guests by John P. H. Perry, 
president of the UET and vice-president of 
the Turner Construction Company, New 
York. In his address, the rector discussed 
his university’s present difficulties caused by 
a record enrollment combined with an al- 
most total lack of facilities which were de- 
stroyed by the war. 

AIEE Past President Harold S. Osborne 
(F ’?21) was among the luncheon guests. 


OTHER SOCIETIES e 


Professional Engineers Head 
Asks Support From Profession 


“The public deserves the same protection 
in the engineering profession as it now has 
in the medical and legal professions,” de- 
clared Paul H. Robbins in a statement on 
his recent appointment as executive director 
of the National Society of Professional 
Engineers. 

Calling for support of the registration 
laws existing in 47 states and in the terri- 
tories, Mr. Robbins said ‘‘These laws, 
however, must be implemented by a united 
effort on the part of all engineers to create 
in their own profession and among the 
public as well, a professional consciousness 
of the responsibilities entailed. The Na- 


tional Society of Professional Engineers,’ 


with its member state societies and its local 
chapters, is recognized and supported by 
thousands of engineers as the organization 
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Future Meetings of Other Societies 
American Chemical Society. National Chemical 
Exposition, September 10-14, 1946, Chicago, Ill. 


American Society of Mechanical Engineers, Fall 
meeting, September 30-October 2, 1946, Boston, Mass. 


American Welding Society. Annual 
November 17-22, 1946, Atlantic City, N. J. 


Illuminating Engineering Society, National con- 
vention, September 18-21, 1946, Quebec, Quebec, 
Canada. 


Instrument Society of America. 
ference, September 16-20, 1946, Pittsburgh, Pa. 


October 1-4, 1946, 


meeting, 


Iron and Steel Exposition. 
Cleveland, Ohio. 


National Electrical Contractors Association. Annual 
meeting, October 14-18, 1946, Atlantic City, N. J. 


National Electronics Conference. October 3-5, 
1946, Chicago, Ill. 


National Exposition of Power and Mechanical Engi- 
neering. December 2-7, 1946, New York, N. Y. 


Refrigeration Equipment Manufacturers Associa- 
tion. Fourth refrigeration and air conditioning ex- 
position, Cleveland, Ohio, October 29—-November 1, 
1946. 


Television Broadcasters Association, Inc. Second 
conference and exhibition, New York, N. Y., Octo- 
ber 10-11, 1946. 


best equipped to accomplish this throughout 
the whole profession.” 

“The professional engineer,” Mr. Rob- 
bins continued, “has two principal needs 
to maintain his professional standing. He 
must continue throughout his entire engi- 
neering career to keep abreast of techno- 
logical developments in his chosen field and 
to be constantly alert to his professional, 
economic, and social responsibilities to 
society. To this latter need, the National 
Society of Professional Engineers is pledged. 
The society has grown since 1934 to a 
membership exceeding 12,000 members 
indicating that more and more engineers 
are recognizing the need for this unified 
approach from a national standpoint to the 
common problems of all engineers.” 

Mr. Robbins comes to his new appoint- 
ment from three years as Director of 
Training and Employee Relations at the 
New York Port of Embarkation. He is a 
graduate in engineering from Syracuse 
University and Massachusetts Institute of 
Technology. 


New Edition of ASTM Standards 
on Heating and Resistance Alloys 


Issuance of a current edition of “ASTM 
Standards on Electrical Heating and Re- 
sistance Alloys” has been announced by 
the American Society for Testing Ma- 
terials. 

The publication comprises some 30 
specifications and tests which include four 
tests for electrical resistance alloys, two 
specifications and three tests for electrical 
heating alloys, two proposed specifications 
and one proposed method of test for elec- 
tric furnace alloys, one specification and 
twelve tests for materials for radio tubes 
and lamps, three tests for heat-resisting al- 
loys, and two tests for thermostat metals, 
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Exhibit and con-_ 


cluded. , Oo. Deere 
Copies of the sage ‘pablicaettia in 
heavy paper cover can be obtained from — 
ASTM headquarters, 1916 Race Street, 
Philadelphia 3, Pa. Single copies are $2, : 
orders for from 10 to 49 copies are filled at 


$1.50 per copy.. ; 
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Ye 
IES Announces New Officers. Newly 
elected officers who will be inducted at the 
society’s annual convention in Quebec, 
Quebec, Canada, in September have been 
announced by the Illuminating Engineering 
Society. The officers are: ’ 


\ 
President—Gilbert K. Hardacre, manager of com- 
mercial sales, Public Service Company of Northern I- 
linois 
General Secretary—W alter Sturrock 
Treasurer—Charles H. Goddard 
Vice-president—Lee E. Tayler 


Uiireciors baits Parker and P. M. Rutherford 


EDUCATION 
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Massachusetts Institute Appoints 
Dean of Engineering School 


Appointment of Professor Thomas K. 
Sherwood as dean of the school of engi- 
neering at the Massachusetts Institute of 
Technology, Cambridge, recently was an- 
nounced by President Karl T. Compton. 
Professor Sherwood has been deputy dean 
of engineering since February 1946 as well 
as professor of chemical engineering. 

During the war Professor Sherwood was 
division member of the National De- 
fense Research Committee with which he 
had been associated since 1940. In 1942 
he was consultant to the Baruch Committee, 
and in 1944 he was appointed expert con- 
sultant to the war department. He be- 
came assistant professor of chemical engi- 
neering at Massachusetts Institute of Tech- 
nology in 1930, and was appointed profes- 
sor in 1941. 


Hydrodynamic Fellowships at Stevens. 
Several fellowships for graduates of engi- 
neering colleges have been established by 
the Experimental Towing Tank Labora- 
tory at Stevens Institute of Technology, 
Hoboken, N. J., it was announced recently 
by Doctor Kenneth S. M. Davidson, direc- 
tor of the Tank. The value of the fellow- 
ships, which are granted for one year, will 
be graded according to educational back- 
ground and experience. While no regular 
graduate school courses are a requisite 
part of the fellowship, opportunity will be 
provided, when practicable, for a fellow 
to enroll in graduate courses at Stevens 
Institute or at some neighboring graduate 
school. Applications should be sent to 
Professor John P. Fife, director of person- 
nel of the experimental towing tank. 
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LETTERS TO THE EDITOR 


INSTITUTE members and subscribers are invited 
to contribute to these columns expressions of opinion 
dealing with published articles, technical papers, 
or other subjects of general professional interest. 
While endeavoring to publish as many letters as 
possible, Electrical Engineering reserves the right 


to publish them in whole or in part or to reject them. 


entirely. Statements in letters are expressly under- 


A New Type 
Dismountable Motor 


To the Editor: 


A modern electric motor of reputable 
make can be considered as very neaily a 
perfect machine when working under 
proper conditions, and involuntary stop- 
pages and breakdowns are rare. Never- 
theless such stoppages have not yet been 
wholly eliminated, one of the most serious 
results of which generally is the loss of 
production which occurs while the motor 
is being withdrawn, stripped down until 
the fault is discovered, and the damage 
made good. With the object of reducing 
to a minimum any such loss of time or 
production in the case of possible break- 
down due to the driving motor, a Spanish 
firm of motor manufacturers, Bomba Prat 
S. A., Badalona, has designed and patented 
a new type of dismountable motor which 
now is being manufactured on a consider- 
able scale in small sizes. Its design is 
such as to permit a ready withdrawal of 
any of its component parts, and another 
feature of its construction is the provision 
of special ball bearings by which 10,000 
hours of service can be guaranteed without 
renewing the lubricant. 

The design departs considerably from 
the normal construction in that the com- 
ponent parts form distinct groups, any 
one of which can be withdrawn and re- 
placed by-a substitute within a few minutes. 
For instance should trouble develop in the 
stator, this can be withdrawn and another 
substituted without having to dismount 
either rotor or bearings; or if any fault 
occurs in the rotor or bearings these like- 
wise can be withdrawn without affecting 
either the stator or frame. This result 
has been achieved by the careful design 
of the main groups of essential elements 
which consist of 


1. The shell or frame forming the main portion 
which is fixed to the seating and houses the other 
parts. 


2. The fixed group consisting of the stator which is 
fixed to the frame in such a manner as to permit of 
its easy removal. 


3. The rotating group comprising bearing assembly, 
shaft, pulley, and rotor, so arranged that by slackening 
off a couple of nuts it is possible to withdraw the whole 
without interfering with either the stator or the frame. 


The stator is mounted in the frame by 
means of hooked bolts, and protection is 
afforded by means of a cover. The frame 
provides a seating for the stator, and en- 
sures its correct location. The electric 
connections consist of suitable flexible 
leads projecting through a hole in the 
frame, but which can be pushed back 
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stood to be made by the writers. Publication here 
in no wise constitutes endorsement or recognition 
by the AIEE. All letters submitted for publication 
should be typewritten, double-spaced, not carbon 
copies. Any illustrations should be submitted in 
duplicate, one copy an inked drawing without 
lettering, the other lettered. Captions should be 
supplied for all illustrations. 
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readily when the stator has to be with- 
drawn. 

The first and simplest step in dismount- 
ing is the removal of the cover, which is 
merely a press fit over the stator. The 
rotor can be removed from either side 
equally readily. 

The design of the bearing housing is 
such that, once it is withdrawn from the 
machine, it also can be dismounted com- 
pletely, all that is necessary being to re- 
move the gland nut and the cover secured 
by the bolts, after which rotor and shaft 
can be withdrawn from the other end of 
the bearing housing, allowing the bearings 
to be dismounted. Fan blades are pro- 


_ vided on the rotor which serve to force 


air round the stator and out through the 
opening. 

In size the new design of dismountable 
motor is a trifle longer than one of the 
standard design, and the price for a given 
horsepower and speed is stated to be prac- 
tically identical with the electric motors 
of standard construction built by the same 
firm. 


A. J. GIBBS SMITH 
(Solihull, Warkwickshire, England) 


An Over-All Organization 
for the Engineering Profession 


To the Editor: 


I have read with considerable interest 
the report of the subcommittee of the 
AIEE planning and co-ordinating com- 
mittee. The subject of a_ professional 
organization embracing engineers of all 
classes certainly has come to the forefront 
during the past five to ten years. This 
keen interest in the subject shows that 
engineers are recognizing the importance 
of an over-all engineering organization 
as a means of attaining that professional 
status to which they are entitled. 

If we are to be professionals, rather than 
just hired men, it appears to me that the 
following items are necessary: 


1. Certification of some sort, showing that the in- 
dividual to whom it is issued has passed the minimum 
requirements set up by the legally constituted board 
created for that purpose. 


2. An organization whose membership is composed 
of such members, regardless of the branch of engi- 
neering to which they may belong. Such an organi- 
zation should be able to speak for the profession as a 
whole and not be dependent upon the wishes of any 
technical organization with aims which may not be 
the same as those of the majority of all engineers. 


3. Rules of conduct to which each professional engi- 
neer might subscribe and which would tell the world 
what the individuals belonging to such an organization 
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believe and how they expect to conduct themselves 
in their dealings with each other and with their fellow 
men, 


4. Assurance to the public that high caliber indi- 
viduals only will be permitted to belong. This will 
mean a policing of the profession by the members 
themselves, bringing violators of the code of ethics to 
trial and punishment in some manner, such as sus- 
pension or expulsion from the organization. 


An over-all society would be in a much 
better position to do such policing of its 
membership, so that after a lapse of time 
the finger of suspicion would point to an 
engineer who did not belong to the organi- 
zation. ‘The public would ask, ‘“‘What is 
the matter with him, why does he not 
belong?” If the profession does not keep 
its own house clean, someone on the outside © 
will do it with results perhaps not to our 
own liking. : 

Such an over-all organization must be 
made up of individuals who believe in’ 
it and who do not have to operate through 
some technical society which may not be 
always in sympathy with the objects de- 
sired. The technical side usually contains 
a considerable number of members who 
are not “‘interested in engineering’? and 
therefore do not have the same viewpoint 
as the engineer who takes the trouble to 
become registered. 

Such an over-all organization will not 
detract from interest in a technical organi- 
zation. Each professional engineer should 
be a member of at least two: one the over- 
all society which has as its objective the 
raising of the standards of the profession 
and thereby improving the welfare of the 
engineer and the services he renders to his 
country; and the other, a technical society 
which seeks to improve the engineer’s 
technical knowledge in his specialized 
activity. 

The meetings of the first group should 
be devoted to subjects in which all engineers 
are interested, including the following: 


1. Discussion of state and national labor laws a 
they pertain to the engineering profession, 


. Determination of proper and equitable fees for 
consulting and designing work. 


3. Establishment of scales of wages and salaries for 
engineers having various responsibilities. 


4. Policing of the profession and trial of members 
who violate the code of ethics. 


5. Development of engineers in the humanistic 


subjects. 


6. Study of effect of existing and proposed laws on 
the profession, and the encouragement of the passage 
of laws which will raise engineering standards. 


7. Methods of assisting institutions of learning. 


Such an organization would be a “‘grass 
roots” organization, one in which each 
member would have his interest aroused 
first as an engineer and member of the 
local unit to which he belongs, and second, 
as a member of the state organization, and 
third, as a member of the national. To 
try to form such an organization by means 
of a committee selected from any of the 
existing technical organizations would be 
a very difficult task, on account of the fact 
that each organization at the present time 
probably has its own suggestions as to what 
course of action should be taken, and for 
any such selected delegates to combine 
their viewpoints, so that they can present a 
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unified front would be extremely difficult. 
' Why waste time deciding upon what 
sort of an organization shall be created, 
when there already exists such an organi- 
zation, namely, the National Society of 
Professional Engineers? This organiza- 
tion limits its membership to registered 
engineers with a few exceptions and is 


= directly subject to the will of the member-— 


ship through the state and district societies 
which are component parts of the national. 
If we are ever to achieve the goal which 
all of us hope is not too far away, let us 
stop discussing which kind of organization 
is better, and instead let all of us join the 
National Society of Professional Engineers, 
a rapidly growing organization, that seems 
to fill the bill adequately. 


R. R. HERRMANN (A’16, M’21) 


(Manager rate and sales research, Northern States 
Power Company, Minneapolis, Minn.) 
° 


Electrical Essays for Recreation 


To the Editor: 


The following problem in _ electro- 
magnetic induction may be of some interest 
in connection with the recent letters of 
Mr. Richter and Mr. Hansen in Electrical 
Engineering, (Oct’45, p 381, and Feb’ 46, p 95). 

Consider a cylindrical iron tube, Figure 
1, moving concentrically along a straight 
conductor carrying a steady current. On 
the inner and outer surfaces of this tube 
rest fixed brushes which are connected by 
stationary wires to a galvanometer or volt- 
meter. Will the measured electromotive 
force be independent of the permeability 
of the tube, or in other words will the 
electromotive force be identical for similar 
tubes of iron and brass? 

The problem is interesting as an illustra- 
tion of the correct method of applying two 
alternative theories of electromagnetic 
induction. 

According to the Maxwell—Lorentz the- 
ory, in order to calculate the electromotive 
force induced in the closed circuit of Figure 
1 we must consider two effects: 


1. The motion of the iron tube through 
the total or resultant magnetic field, B, 
initsinterior. This will result in a motional 
component of electromotive force propor- 
tional to Bv, or Bouv, where Bo is the mag- 
netic field when 4=1, yw is the permeability 
of the iron, and v is the velocity of the tube. 


2. The rise of the magnetic field in the 
space through which the top of the tube 
travels, in a short time 6t, as it moves into 
the voltmeter circuit will induce an electro- 
motive force in the closed circuit equal to 
the rate at which the flux in this space in- 
creases. ‘That is, it will result in a ‘‘trans- 
former’? component of electromotive force 
proportional to 


1 
af — )s 
m 


in a direction opposite to the first com- 
ponent of electromotive force. 
The electromotive force measured there- 


364 


—_ 


me ewe ee ee ew wee ee 


: 
—— = 


fore will be proportional to Bov, and will be 
independent of the permeability of the 
moving tube. 

By the moving-field theory, however, the 
tube is to be taken as moving through Bp, 
the stationary field of the stationary axial 
wire, only, and the field By=(u~—1) Bo of 
‘the iron atoms is to be taken as moving 
with the tube. On account of the sym- 
metry the field B, is confined to the interior 
of the tube, and hence cannot induce any 
electromotive force in the stationary leads. 
Further, since no currents are changing in 
the primary circuit, there is no “‘trans- 
former’? component of electromotive force. 
Hence the measured electromotive force 
immediately is seen to be Prope aa to 
Bov. 

Now let an observer who travels with the 
tube calculate the electromotive force by 
each theory in turn. If he uses the Max- 
well—Lorentz theory, he takes the magnetic 
field of the conductor as stationary relative 
to himself, and he finds the electromotive 
force to be due to the motion of brushes, 
leads, and voltmeter, through this field. 
In other words, the physical phenomena, 
though leading to the same result, appear 
totally different to the two observers. 

On the other hand, if the moving ob- 
server applies the moving-field theory, he 
accepts the motion of the field Bo relative 
to himself, and finds the electromotive 
force to be induced in the tube by this 
moving field. Thus the moving-field 
theory, as applied by different observers, 
gives a definite and unambiguous answer 
as to the seat of the induced electromotive 
force; the Maxwell—Lorentz theory, how- 
ever, is ambiguous, for the seat of the 
electromotive force depends upon the 
motion of the particular observer who 
applies the theory. 

On page 315, volume 85 (1939) of the 
Journal of the Institution of Electrical 
Engineers will be found a more complete 
statement of these theories and an account 
of an experiment which I performed which 
showed conclusively that the induced 
electromotive force is independent of the 
permeability of the cylinder. Its interest 
to Mr. Richter and Mr. Hansen appears 
to lie in the fact that application of the 
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ING. By E. S. Lineal, ee 
York, N. Y., 1945. 342 pages, illust 
vag inches, eloth, $3. All types of indu 


form of tables and charts. In addition to 

monly used light sources, space is devoted to 
gency lighting and equipment, bactericidal lamp 
black light, and fluorescent materials. 


SMOKE PREVENTION ASSOCIATION OF 
AMERICA. Conference on Smoke Abatement and ' 


Conservation of Fuels, Proceedings, Columbus, —F 4 
1945. Smoke Prevention Association, City ¥ 
Square Building, Chicago, Ill., rem a. “10s 7 
pages, illustrated, 11 by 81/sinches, paper, $2. Fifteen 
papers are presented covering a variety of topics. 
The larger aspects of smoke abatement and fuel con- 
servation are considered in the first group. Suc- 
ceeding papers deal with such specialized fields as dust 
collection, the relation between meteorology and smoke ~ 
abatement, the design of locomotive equipment, coal 
analysis, and incineration problems. An outline is 
submitted as a suggested approach to participation 

of the Weather Bureau in air pollution research. 


PAMPHLETSeeee 


The following recently issued pamphlets may be 
of interest to readers of ‘‘Electrical Engineering.” 
All inquiries should be addressed to the issuers. 


The Story of the 1946 (National Elec- 
trical) Code Changes. Anaconda Wire 
and Cable Company, 25 Broadway, New 
York 4, N. Y., 15 pages, no charge, 


Industrial Research Progress at Armour 
Research Foundation of Illinois Institute 
of Technology, 1944-45. Armour Re- 
search Foundation,. Chicago 16, IIl., 20 
pages, no charge. 


Axonmetric Drawing. By Paul F. Boehm. 
John R. Cassell Company, Inc., 110 West 
42d Street, New York 18, N. Y., 18 pages, 
no charge. 


Setting Up an Apprenticeship Program. 
Apprentice-Training Service, United States 
Department of Labor, Washington 25, 
D. C., 30 pages. 
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